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ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND, 


Name. 

Ablon I 

Ackroyd 

Andenon 

Andrew      and  \ 

Marklend     J 

ArkeU 

Atbwit   

Aihworth  and/ 

Mitchell  ..  1 
Athertoo  ••.... 
Attwood    and  1 

Renton    ..  J 

Attwood 

Anchterlonie   .. 

Baldwin  •  • . .  4 

Baranowtki..  < 

Barbor 

Bafday    •  •  •  •  ^ 

Barlow       and  1 

Barlow.  • . .  J 

Barrani    

Bartham  . . . .  •! 

Barton..  • 

Beadon    .  • . .  <| 

Beation  

BeU 

5« 

andV 

Grakam   ..  j 

Binu 

Blinkhoni  .... 

Brooman. 

Brooman.... .. 

Brown       andl 

Williams..  J 

Brown 

Bndd    

Bttckwell    and  1 

Fisber J 

Bnrch  

Barton 

Bnry  and  1 

Ramsden..  j 


Subject. 


Increaiing   dreught    in  1 

chimoeyi j 

Dresiing  fabrica 

Soap 

Preparing  warpi 

Candle  wicki 

Vamjahea 

Preparing,  spinning,  and  1 

weavii^^    j 

Steam  engines  • 

Starob  


Tubing , 

Ornamental  fabrics. 


Generating  and  applying  1 
■team  j 

Counting,      numberiog  \ 
and  labelling   j 

Artificial  fuel ........ 

Smelting,  rotary  engines, 
and  fans 


} 


Railways 

Axles  and  axle  boxes  .... 
Separating  the  cocoa-nut  \ 

fibre  from  the  husk  J 

Dyeing 

Decomposiog  smoke  and  1 

▼entilating j 

Computing  angles 

Dressing  bran,  &c 

Starch 

Clstidng  and  drying  grain. 

Piecing  madiines 

Glass    

Types 

Zinc 


England. 


Scotland. 


Electro-telegraphy 

Fluid  meters 

Coke    

Springs    

Printing 

Sewers 

Glaiing,  embossing,  and  1 
finisliing J 


19  June 

20  AprU 

21  Feb. 

20  AprU 
18  AprU 

29  May 

7  Feb. 


15  April 
7  Feb. 


19  June 

23  AprU 
1 7  Jan. 
15  Jan. 

3  Jan. 
.  •  •  • 


19  Jan. 

29  Jan. 

6  June 
26  Jan. 

7  June 

24  Jnn 
11  Feb 
7  March 

20  April 

7  March 

1  June 
11  June 

18  April 


11  Jan. 
31  Jan. 


4  March 

31  Dec. 

.... 

31  May 


•  • . . 


IFeb. 

.... 
14  Jan. 

9  May 


14  Jan. 

a  .   .  . 

27  May 

31  Dec. 
21  Jan. 


.... 
.... 
.  •  *  • 

.... 

...  I 

• .  •  • 
•  *  •  • 


4  March 


31  May 


31  Dec. 


Ireland. 


12  March 

• . . . 
17  Jan. 


•  f . 


.... 
*  • . . 
.... 


.... 


Psge. 


May{ 


.... 


259 

79 
339 

180,520 

339 
320 

440 

120 

160,260 

320 
120,79,80 

500,440 

340 
60 
60,79 

20 

519 

79 

79 

80 

99 

460 

99 

479 

519 

140 

199 

339 
199,259 

480 

459 
479,520 

320 

79 
59 

100 
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AtPHABETICAL   LIST   OP    NEW   PATENTS. 


Name. 

Campbell  ....•< 

CartiU 

Carte   

Carter  ........ 

Chameroy    •  ■ .  • 

Chandler 

Chapman.. .. ., 
Charpillon  .... 
Cheyerton  .... 
Christie   

Christie  • .  • .  4 

Christophers  .. 

Church 

Clenchard    .... 

Coates 

Cochran  

Cochrane  and) 

SUte    ....) 

Colegrave    .... 

Colman    

Colt 

Connop    ....  J 

Cooper 

Cormaok 

Cotgreaye    . . . . 


Subject. 


England. 


Cowing 
Cowper 


{ 


Cowper    .. ..  < 

Cowper    • . .  •  « 

Cox 

Curtis 

Dalgleish 

Dalton. I 

D'Angely 

De  Bergue  .... 

Deakin 

De  La  Rae .... 
De  Witte 


Dimsdale 


•  •  •  •  ^ 


Dixon 

Donkin      and  1 

Farey   ....  J 

Donisthorpe     \ 

&  Whitehead  J 

Doming 

Douhet 
Drieu  .. 
Dameak  , 
Dummler 


•  •  a  .   .  • 


Generating  and  applying  1 
motiye  power j 

Pireparing  jrams  and  threads 

Musical  instruments   .... 

Lighting  .............. 

Boilers  and  pipes 

Applying  liquid  manure  . . 

Setting  up  rigging  

Gun  locks .••.. 

Imitation  iyory  and  bone. . 

Wheels 

Preparing,  doubling  and  1 
weaying. j 

Naval  architecture  ...... 

Cards    

OrchU 

Bolts,  spikes  and  nails    . . 

Ornamenting  fabrics   .... 

Iron  pipes  or  tubes ...... 

Saddles,  ships'  rigging,  &c. 

Starch 

Fire  arms 

Moulding,  melting,  and  1 

casting  sand,  8ai. . . .  j 
Steam  engines  and  breaks. 

Purifying  gas 

Draining 

Motiye  power,  ploughs,  1 

fire-engines,   hydran-  V 

lies  and  eyaporating. . , 
Mine  lifting  machinery, 

and  steam  engines  . . 
Separating  coal,  artificial 

fuel,  coke  and  tar. . . . 
Meters,  indicators   and 

regulators    

Aerated  waters 

Sugar 

Printing 

Bleaching,   dyeing    andf 

finishing j 

Privies  and  urinals 

Steam  engines  and  buffers 
Rolling  tuetals  and  tubes... 

Envelopes 

Printing    

Artificial  palates  and  gums 

Sinks    

Steam  engines  and  meters. 

Preparing,  combing,  and  \ 

heckling   j 

Bricks  and  tiles  

Disozygenation  of  bodies. . 

Wearing  apparel 

Reflectors 

Obtaining  fibres • . 


4  June 
7  March 
23  March 
15  April 

20'April 
29  Dec. 
19  June 


7  March 

26  March 
1  June 

27  Feb. 

3  Jan. 

29  Jan. 
8  June 


Scotland. 


11  Jan. 

21  Feb. 

22  May 

17  Jan. 


11  June 
23  March 

7  May 

26  Jan. 

4  June 
15  April 
12  June 

.... 
7  March 

15  April 

SOMay 

9  Feb. 


3  Jan. 
1  June 

22  May 
31  Jan. 


30  AprU 


28  May 

.... 
.... 
.... 
24  Dec. 

13  March 

31  Deo. 


.... 


21  Feb. 

31  Dec. 

.... 

.... 

7  Jan. 

20  May 


.... 
.  • .  • 


4  Jan. 
26  April 
14  June 


.... 
• . . . 


27  April 
5  June 


20  March 
8  March 


14  Jan. 


Ireland. 


. . . 
. . . 

.  • . 
• . . 
.  * . 


. . . 
. . . 

. . . 


.  • . 


.  * . 
.  * . 


. . . 

.  a   * 


•  .    . 

.  .  . 

.  a    • 


10  May 


Page. 


440 

460 
199 
259 
320 
519 
339 

20 
500 

79 

259 

79 
199 
259 
459 
180 

20,79 

100 

479 

79 

440 

60 
159 
420 

60 


79 
440 

520 

479 
2i9 

380,410 

99,519 

4  GO 
320 
480 
259 
200,259 

320 

440 

140 

480 

20 

59 
479 
120 
400 


ALPHABETICAL    LIST   OV    NBW   PATEKT8. 


Ntme. 


Diiniiicllft  and  1 
Bagley     ..  J 

Sdmondion.  • 

Elliott       and 
Heys    ••  •• 

EIHott 

Ellis 

STeritt       and  1 
Olydon    ..  J 

Fairbaim   andl 
Hetlieringtoo  j 

Fayrer 

Field    

Flodlay    ...... 

FUher | 

Fontainemoreau. 
Fontainemorean . 
Fotttainemoreaa. 
Fontainemonaa . 
Fontainemorean . 
Fontainemorean. 

Foot 

Ford 

Fortter 


Snbjeot. 


Lace. 


Making    and    marliingl 
tickeU J 

Woren  fabrica 

Bricks,  tiles,  and  pipes  . . 
Railway  carriages    

Boiler  tubes 


Preparing  and  spinning 

Steering  • 

Anchors • 

Taming 


England.  I  Scotland. 


11  Jane 

19  March 

1  Jane 

27  AprU 

11  June 

12  June 


Fowler 


Falljames.. ..  < 


Fnmi 


Galloway 
Gaston.. 


Gatty   , 

Gedge  , 
Gerard , 

GIbbs  . 


{ 


Glasgow 


■■••{ 

.  • . .  ^ 


Goodall 
Goodfellow  .... 
Green 

Greenway    ..  i 

Gwynne  

HaU 

HandlayiOnn- 1 

can,      and  V 

M'Glashan  J 

Hanson    . . . .  -j 

Harding  ••.... 


Railway  wheels,    axles,  1 
springs  and  hinges  . .  J 

Spinning 

Consuming  smoke  ...... 

Wafers 

Heating  and  lighting  .... 

Oscillating  engines 

Sulphate  of  soda,  &c 

BoUers 

Obtaining  power 

Filtering 

Draining 

Raising,    lowering,  and) 
moving  bodies ......  j 

Cutting,  planing,  &c 

Fumaoes 

Artificial  ftiel 

Carbonates  of  soda  and  \ 

potash j 

Lamps  and  candlesticks  . . 
Caontchonc  &  guttapercha 
Artificial  stone,  mortar  1 

and  cement! j 

Shearing,  shapiog, 

punching    and 

pressing  metals 
Cutting  paper  . . . 

Steam  engines 

Peat  fuel 

Pumps,     anchors,    and  1 

propelling  ships  • . . .  / 
Sugar  


11  Jan. 

.... 
5  April 


.... 


23  April 

23  April 

.... 

8  June 
11  June 
27  June 

3  June 
27  June 

7  March 
2G  June 


com-  > 
....  J 


Looms 


Railway  breaks 


Steam  enginfs,  boilers,  \ 

▼alves,  and  projielling  j 

Buttons    


1 1  June 

23  March 

7  May 

7  May 

12  Jan. 

5  April 

13  Match 
.... 

19  Jane 

27  Feb. 

25  Feb. 


Ireland. 


14  June 


•  a   .  • 

•  •   •  • 


.  .   a  • 


a  a  .  a 

.  •    .  a 


P>gc. 


479 


240 


1  Feb. 

.  .  a  a 
■  .  •  • 

28  May 
16  Jan. 

a  a  .  . 
.... 

9  May 

.... 

.  a  a  a 
.  .   .  • 

27  May 

.... 

8  March 

.  *  *  *  * 
15  Feb. 

IFeb. 

.... 

5  June 


12  Jan. 


4  Jan. 


.... 

a  .  .  a 
a  a   a  a 


1 7  April  I 


I  March 


•  a  a  . 
a  .   a  a 

*  a   a  a 


27  Marnli 
21  Feb. 
12  Feb. 


.  •  . . 


I 
20  March  ' 


19  Jane 
12  June 


.  .  •  a 


459,520 

860 

479 

480 


79 

CO, 159 

79 
300 

519 

79 

340 

340 

440 

479 

479 

519 
459.519 

519 
199,259 

360 

519 
ICO 


159 
260 

479.5I9 

2J9 
380 

:S80 

CO 

300.;'G0 
219 
159 

499 

180 

18a 

259 

500 
480 
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ALPHABETICAL  LIST  OP    NEW   PATENTS. 


Name. 


Campbell . . . .  -< 

CarUli 

Carte   

Carter  ........ 

Chameroy    . .  •  • 

Chandler 

Chapman 

Charpillon  .... 
Chererton  •  •  • . 
Chriitie   


Christie  • .  • . 


{ 


Chrittophen  ., 

Churoh 

Clenchard    .... 

Coatea 

Cochran 

Cochrane  and) 

Slate    .,..$ 

ColegraTo    .... 

Colman    

Colt 

Connop    ....  J 

Cooper 

Cormack ...... 

CotgreaTe    .... 

Cowing    ....  J 
Cowper    

■ 

Cowper    • .  • .  « 

Cowper    ....  * 

Cox 

Curtis 


Snbjeet. 


Generating  and  applying  1 
motiTC  power J 

Preparing  yams  and  threads 

Mniical  instraments   .... 

Lighting 

Boilers  and  pipes 

Applying  liqaid  manure  . . 

Setting  up  rigging  

Gun  locks 

Imitation  irory  and  bone. . 

Wheels 

Preparing,  doubling  and  1 
wearing j 

Naval  architecture 

Cards    

Orchil 

Bolts,  spikes  and  nails   . . 

Ornamenting  fabrics   .... 

Iron  pipes  or  tubes 


England. 


Dalgleish. 
Dalton . . , 


{ 


D'Angely.. 
Do  Bergua  .... 

Deakin 

De  La  Rue  • , . . 
Dc  Witte 


Dimtdale 


•  • .  •  ^ 


Dixon 
Donkin  and  1 
Farey  ....  J 
Donisthorpe  1 
&  Whitehead  j* 
Doming  ...... 

Donbet    

Drien 

Dumesk • 

Dammler*..... 


Saddles,  ships'  rigging,  ftc. 

Starch 

Fire  arms 

Moulding,  melting,  and  1 

casting  sand,  &c. . ..  J 
Steam  engines  and  breaks. 

Purifying  gaa .... 

Draining 

Motive  power,  ploughs, 

fire* engines,   hydran* 

lies  and  evaporating . . 
Mine  lifting  machinery, 

and  steam  engines  . . 
Separating  coal,  artificial  1 

fuel,  coke  and  tar. . . .  j 
Meters,  indicators   and  1 

regulators     j 

Aerated  waters 

Sugar   

Printing   

Bleaching,   dyeing    and  1 

finishing j 

Privies  and  urinals 

Steam  engines  and  buffers 
Rolliog ruetals  and  tubes... 

Envelopes    

Printing    

Artificial  palates  and  gums 

Sinks    

Steam  engines  and  meters. 

Preparing,  combing,  and  \ 

heckling   j 

Bricks  and  tiles 

Disozygenation  of  bodies. . 

Wearing  apparel 

Reflectors 

Obtaining  fibres 


4  June 
7  March 
23  March 
15  April 

20'April 
29  Dec. 
19  June 


7  March 

26  March 
1  June 

27  Feb. 

3  Jan. 

29  Jan. 
8  June 


11  Jan. 

21  Feb. 

22  May 

17  Jan. 


Scotland. 


11  June 
23  March 

7  May 

26  Jan. 

4  Jane 
15  April 
12  June 

7*March 
15  April 
30May 

9  Feb. 


3  Jan. 
1  June 

22  May 
31  Jan. 


30  April 


28  May 

.... 

. . .  • 
.... 
24  Dec. 

13  March 

31  Dee. 

•  • .  • 
.... 

•  • « • 
21  Feb. 

31  Dec. 

. .  •  • 

.... 

7  Jan. 

2b  May 


.... 
•  • .  • 

.... 


4  Jan. 
26  April 
14  June 


27  April 
5  June 


20  March 
8  March 


.  •  • 


14  Jan 


Ireland. 


*  • 

a  . 
.  ■ 
*  • 


a  . 
a  a 


a  . 
•  . 
a  . 


Page. 


440 

460 
199 
259 
320 
519 
339 

20 
500 

79 

259 

79 
199 
259 
459 
180 

20,79 

100 

479 

79 

440 

60 
159 
420 

60 


79 
440 

520 

479 
2)9 

380,410 

;  99,519 

4G0 
320 
480 
259 
200,259 

320 

440 

140 


10  May   I  480 


20 

59 

479 

120 

400 

ALPHABETICAL   LIST  OP    NEW   PATBKT8. 


Ntme. 

Diiikiiicliif  tnd  1 
Bftgley     ..  J 

Ildmondfon. .  •< 

EllioCt  andl 
Ho ji    •  •  •  •  J 

Elliott 

EUiB 

EYerftt  and  1 
Glydon    ..  J 

Fiirbaim   andl 
Hetheringtoo  J 

Fayrer 

Field    

Flndlay    

Flaher \ 

Fontainemorean. 
Fontafnemorean. 
Fontainemorean. 
FootaiDeaaorean. 
Fontainemoreaa . 
Fontainemoreaa. 

Foot 

Ford 

Fonter 


Sabjeet. 


Lace. 


Making    and    marking  \ 
tiekeU J 


England. 


WoTen  fabrica. 


Brieka,  tilea,  and  pipea  . . 
Railway  oarriagea    

Boiler  tnbei 


11  Jane 


19  March 

1  June 

27  AprU 

11  June 

12  Jane 


Preparing  and  spinning  . . 

Steering  

Anchors 

Taming 


Fowler 


Falljames..  ••  i 


Scotland. 


Ireland. 


14  Jane 


•  •  • . 

•  •  •  • 


11  Jan. 

•  • .  • 
5  April 


Fam< 


Galloway 
Gaaton. . 


Gatty   . 

Gedge 
Gerard , 

Gibbs  . 


Glafgow 


{ 


• .  ■  •  ^ 


Goodall 
Goodfellow  .... 
Green  ........ 

Greenw.,    ..  { 

Gwynne 

Hall 

HandlayyDan- 1 
can,      and  y 
M'Glasban  J 

Hanaon    . . . .  -< 

Harding 


Railway  wheels,    axles,  1 
springs  and  hinges  . .  J 

Spinning 

Consuming  smoke 

Wafers 

Heating  and  lighting  .... 

Oscillating  engines 

Sulphate  of  soda,  &e 

Boilers 

Obtsining  power 

Filtering 

Draining 

Raising,    lowering,  andl 

moving  bodies j 

Catting,  planing,  &c 

Famaoea 

Artificial  ftiel 

Carbonates  of  soda  and  1 

potash j 

Lamps  and  candlesticks  . « 
Caontchonc  &  guttapercha 
Artificial  stone,  mortar  1 

and  cementi j 

Shearing,  shspiog, 

punching    and 

pressing  metals 

Catting  paper 

Steam  engines 

Peat  fuel 

Pamps,     anchors,    and  1 

propelling  ships  . . . .  / 
Sngar 


.... 


23  April 

23  April 

.... 

8  Jnne 
11  Jane 
27  June 

3  June 
27  June 

7  March 
26  June 


1  Feb. 

.... 
« •  •• 

28  May 

16  Jan. 


... 
... 


9  May 


... 
... 


'Piog.  1 
com-  V 


Looms 


Rsilway  breaks 


Steam  engines,  boiler*,  1 

Talves,  and  propelling  j 

Buttons    


1 1  June 

23  March 

7M8y 

7  May 

12  Jan. 

5  April 

13  Match 

.... 

19  June 
27  Feb. 

25  Feb. 


27  May 

.... 

8  Msrch 

.  *  *  *  * 
15  Feb. 

IFeb. 

.... 

5  June 


27  Marc:li 
21  Feb. 
12  Feb. 


.... 
.... 


Psge. 


479 


240 


12  Jsn. 

.... 
4  Jan. 


.... 
. .  •  • 

.... 
.... 
.... 
.... 
.... 
.... 


1 7  April  I 


1  March 


20  March 


19  June 
12  June 


. .  fl . 


459,530 

360 
479 

480 


79 

CO.  1 59 

79 
300 

519 

79 

340 

340 

440 

479 

479 

519 
459.519 

519 
199,259 

3G0 

519 
IGO 

159 
260 

479.5I9 

259 

:^80 

.'{80 

CO 

300.:'G0 
219 
159 

499 

180 

18a 

259 

500 
480 


VI 

Name. 

Hargreayet . .  •< 

Harlow    

Harris  .  • 

Hartai 

Heath        and  \ 
Thomaa   ..  J 

Hediard  ....... 

Henley 

Heycock 

Hickman 

Higgins      and  1 
Whitworth   / 

Highton 

HiU 

Hill { 

HilU  and  HUli. . 

Hills    

Hobson    

Hoby   

Holdsworth      1 

and  Holgate  j 

Holliday 

Horafall     andl 

James  .  • . .  j 
Holot 

Hamfrey 

Hant   

Harry 

Hnrwood.. .. .. 

Jackson   

Jackson   

Jenkins    

JeiFreys    . . . .  ^ 

Jordan 

Keely        and  1 

Wilkinson    J 

Kirkman ...... 

Knowlys  . . . .  -j 

Laird    < 

Laird   ••...... 

Laming      and  1 

Evans  . . . .  j 
Lamport ...... 

Lebastier 

Le  Gras   ...... 

Leigh 

Iienox  &  Roberts 

Lightfoot 

Lister       and  1 

Donisthorpe  J 


ALPHABETICAL   LIST   OF    KBW   PATXMTS. 


Snbject. 


Consuming  smoke  andl 
generating  steam  . . . .  j 

Bedsteads,  &c 

Looped  fabrics 

MotiTe  power ■.  .... 

Iron 

Propelling  ....• 

Electro  telegraphy 

Finishing  ai^  dressing. . . . 

Tabes 

Preparing,  spinning  and  \ 

doubling J 

Electro  telegraphy 

Ores 

Preparing,  spinning  and  \ 

doabling j 

Sugar 

Peat,  gas,  and  salts 

Horse-shoes 

Railway  and  iron 

Warping 

Lamps 

Rolling  netals 

Shirt  front 

Candles,  fatty  and  oilyl 

matters j 

Forming  and  moulding  . . 

Lubricators 

Grinding  •  • 

Heckling  machinery  .... 

Soap 

Motive  power 

Removing  affections  ofl 

the  chest j 

Ship  building 

Framework  knitting  ma-  \ 
chinery j 

Spinning 

Mineral  and  vegetable  1 
products j 

Bailding  and  coating  iron  1 
ships,  and  steering  . .  J 
Life-boats  and  filters  .... 


Gas 


Lifting  and  moving  bodies. 

Printing   

Disinfecting  manures,  See 
Preparing  and  spinning  . . 

Windlasses 

Printing  and  dyeing    .... 

Preparing  and  combing  . 


England. 


18  April 

30  May 

18  April 

19  June 

19  June 

21  Feb. 

.... 
26  Jan. 
25  May 


;Feb. 
1 1  March 


1  June 


11  March 
11  Feb. 

19  March 

.... 
23  April 

20  June 
22  May 

7  May 

6  June 
11  Jane 
18  March 

28  Feb. 


19  Jan. 
24  June 
23  April 
19  June 


26  March 
28  Feb. 
3  Jan. 

20  March 


Scotland. 


5  March 
23  Jan. 


22  March 


6  March 

•    B      •    • 

15  March 

20  Dec. 

21  Jane 


29  May 

.... 

24  May 


8  May 
28  March 


6  Feb. 


6  Jane 
21  Feb. 

•  •  * . 

.... 

7  Jan. 


Ireland. 


.... 


•  •  k  • 


5  March 


{ 


.... 
«... 

.... 


26  Feb. 


16  March 


... 

... 


15  Jan. 


iFeb. 


.... 
t . . . 


17  Jan. 


4  Feb. 


•    A      •    • 


Page. 


320 

440 
320 
500 

500 

159,259, 

260 

159 

99 

439 

359,260 

120 

220 

259,260 

459 
259 
79.80 
520 

220 

140 

240 

160 

340 

500 
420,519 
380 

460.519 
479 
240 

180 

80 

440 
360 
160 


80,159 

519 

340 

499 
519 

259 
180 
20,79 

240 


ALPHABETICAL   LIST   OF    NEW   PATENTS. 


VU 


Name. 

LODf ,    LoDg,  1 

&  PatUndenJ 

Lopresti  ...... 

Maealpine  and  1 

Maealpine    J 

Macfie 


Subject. 


Macintoih 


{ 


MacLardy  .... 

MacLardy   ..  | 

Macneil     and  1 
Barry  ..  ■•  j 

Malo    

Manly 

Marbe .... 


{ 


Steering  and  Tioes 
Hydraulic  presses 


Marsden  . . , 
Mason        and ) 

Smith  ....  5 

Mathew   ...... 

May  and  Leggett 
Mayo 

McDonald  . 


i 


McNanglit  .. 


{ 


McNicoU    ..  i 

Miehids 

Miller 

MilUgan  ^ .  •  . .  • . 

Milwain  .  • . .  j 
Mitchell  ....  I 

Napier       and  ( 

Napier. .  • .   ( 

Nasmyth 

Newington  ..  j 

NeiPton 

Newton 

Newton 


-1 


Newton 
Newton 
Newlon 
Newton 
Newton 
Newton 
Newton 

Newton   •  •  •  •  ^ 


Washing  machines 

Sugar  and  charcoal 

MotiTC  power,  floating  1 
bodies,  and  convey-  > 
ing  flaids j 

Preparing  and  spinning  • . 

Preparing,  finishing,  and  \ 
doubling / 

Locomotives  and  railways. 

Propelling  Teasels 

Nails    

Vegetable  flaid  for  light-  \ 
ing  and  Tarnish   ....  / 

Heckling  and  combing   . . 

Preparing,  spinning,  and  1 
weaTing    .... j 

Dressing  slate 

Agricultural  machines.  • . . 

Connecting  glass  pipes    . . 

Lubricators  and  carriage  ) 
springs » \ 

Steam  engines,  and  as 
certaining  and  regis- 
tering power  _ 

Raising  and  conTejing 
weights. y 

Gas 

Distilling  and  reetif jing .  • 

Ornamental  fabrics  ..•••. 

Closing  doors,  shutters, 
and  windows    

Writing    and     drawing 
materials 

Separating    fluid    from ) 
other  matters  * ) 

Heating    

Sowing,  manuring,   and> 
cnltiTating  land I 

Pumps 

Hat  bodies 

Separating  and  assorting  ) 
solid  bodies 5 

Composition  for  knobs,  &c. 

Coupling  joints   

Leather    

Casting  type 

Warming  and  Tcntilating .. 

Couplings 

Boots  and  shoes 

Cords,  cloth,  cushions," 
stuffing  pads,  stoppers, 
baskets,  tubes,  boxes, 
wrappers,  &c.,  &€.    • . 


England. 


24  Jan. 


23  April 

24  June 

12  Wb. 


12  June 


20  June 
12  Jane 

18  April 


29  Jan. 

23  March 

30  April 
21  Feb. 

11  Jan. 

7  March 

6  June 

30  April 

• . .  • 
18  Atarch 

12  Jan. 

24  June 

4  June 

12  March 

11  Jan. 

. .  •  • 
29  Jan. 

21  Feb. 

23  March 
26  March 

23'April 

22  May 
28  May 

6  June 

8  June 


Scotland. 


12  Feb. 
10  Jane 

31  May 


15  April 


15  Feb. 


• .  • « 


1  Feb. 


13  Feb. 
13  Feb. 


3  May 
28  March 


18  Jan. 


26  March 
.  •  • . 

27  Feb. 


.  a  •  • 
•  •  «  . 
a  •    .  . 


Ireland. 


8  March 


15  March 


•  •  • . 

•  a  .  . 
.  •    «  a 

«... 


... 
*  •    • 


6  March 


.... 

•  a   a  a 
a  a  •  • 

•  •   a  a 


Page. 

I  * 

60,1<^ 
520 

340,520 
519 

140 

360 
480 

160 

500 
480 

320 

159,260 

99 

259 
360 
159,160 
60,160 
260 

199 

460 

360 
440 
240,360 

60 
519 


460 

220 

59 

79 
100 

159 

259,359 

259 
259,260 

340 

420 

439 

460 

479 


•  •• 

VIU 

Name. 

Nefrton    

Newton    • 

Newton   ....•< 

Newton    

Niekeli 

Nje { 

Omerond   end) 
Shepherd.    ) 

P««c 

Palmer 

Palmer 

Palmer       and ) 

Horton....  ) 

Parkea 

Panwelli    and  1 

Daboohet. .  J 

Peeqner   

Peppe  •• 

Percy         and ) 

Wiggin....  J 

Pettitt 

PhilUpi    

Phipps 

Piocoffi    

Plant   

PUtt I 

Pole  and) 

Thomson . .  ) 

Poole   I 

Preece ......  \ 

l*rldeAni  ...... 

Proaaer 

Protheroe 

Radlej       and  ( 

Meyer  . . . .  ( 

Ramtbotham     { 

and  Brown. .   ( 

Read    I 

lleid 

Reid 

Reinhard 

Remond 

Richardi,Ta?-) 
lor.&Wylde) 

Rlchardaon  . .  i 

Ritchie 

RoberU 


ALPHABETICAL   LIBT   OF    NEW    PATENTS. 


Carding    

Rotary  enginei    

Heating,   lighting,    and? 

motive  power ) 

Railway! 

Fabrici 

Hydranliei,  ateam   and) 

pUe-driring  engines. .  / 


Turntables 


Subject. 


England. 


Gleaming  sewers 

Candles,  lanpps,  and  wickt 
Candles,  and  eandle  wick.. 

Gas  holders 

Metals  and  furnaces 

Coke,  gas,  and  gas  meters. 

Net  fabrics 

Time-keepers 

Alloys 

Glass,  furnaces,  and  kUns. 

Eitingttishing  fires 

Propelling    

Printing  and  dyeing 

Iron 

Spinning,  doubling,  and  1 
weaving    J 

Steam  engines 

Punching  machinery  and  1 

springs j 

Threshing  and  grinding? 

com,  making  cider,  &c. ) 

Furnaces  and  steam  boilers 

Tubes 

Oxide  of  sine 


Patty,  resinous,  bitumi* 
nous  bodies 


} 


} 


Preparing  and  combing  . . 

Extracting    and     com- 
pressing    

Propelling    

Weaving 

Preparing  and  filtering  oil 

Envelopes 

Rollers 


Magnesian  salts,  alum, 
and  sulphate  of  ammo 
nia 

Steel 

Tubes 

Clogs  and  {.attens 


^} 


•••»•• 


11  June 

11  June 

12  June 

12  June 
23  Jan. 

17  Jan. 


7  Feb. 

1  June 

29  Dec. 

22  May 

21  Feb. 
11  June 

23  April 

.... 

28  Feb. 

24  June 

25  May 

5*Aprll 
23  May 

.... 

1 1  April 
11  June 

1  June 

26  Mar 

11  April 

30  April 

25  May 

23  March 

29  Dec. 

15  April 

•  • . . 

24  Jan. 
15  April 

2  March 

26  Jan. 

29  Jan 
23  April 
19  June 


Scotland. 


21  June 


24  Jan. 


13  March 


• .  *  • 


25  Feb. 


30  May 
7  Jan. 


26  April 


3  May 

25  Feb. 

.... 
6  March 

11  Jan. 
24  Jan. 


Ireland. 


27 


Feb 


26 


Feb. 


26 


Feb 


■{ 


Page. 

479 
479.520 

480 

480 
80,159 

G3 


120,259 

459 

20 

420 

159 

479 

340 

259.260 
180 

519 

439 

260 

300 

420.520 

79 

300 

479 

459 

259 

440 
300 
360 

439 

259 

20 

320 

440 

80.2;,9 

260 

320 

199,259 

99,79 

99.159 
340 
500 


ALPHABETICAL   LIST   OF    MBW   PATXNT8« 


IX 


Nanp. 


Subject. 


Robbini   . 
Roberts   . 

Robertson 


••{ 


Robertson   .... 

Rotelear 

Rosenborg  and  1 

Montgomery  J 

Ross 

Rotck 

RnffordMsson  1 

and  Finch 
Rosseli      and 

Woolrich   ..  , 

Samnel 

Sannders  ...... 

Sehofield    and  1 
Horabin. . . .  j 

Seoffem   ••••.. 


{ 


Seara   .... 

Sedy    .... 

Serionne 

Sharpe 

Siddeley 

SIdabottom  .... 
Sidebottom  .... 
Staaseos 

^mpson  ....-< 

SUck    

Smith  .... 


{ 


SpQUr.... 

Staite 

Stephens    and  1 

Wylder. ...  J 
Stevenson    •  • . . 

Stones 

Stopperton  .... 

StOTel 

Swan    

Sykea        and ) 

Ogden  ....  { 
Sykes  

Tatham      and 
Cheetham.. 


} 


Railway  carriages    

Textile  fibrics 

Extracting,   deparating,  1 

formiogi  and  drying. .  j 

Spinning,  and  donbling  . . 

Tinning  metals 

Sawing  and  shaping  wood. 

Raising  pile 

Separating  matters 

Baths,  and  wash-tnbs .... 
Coating  metals # . . . . 

Railways  and  steam  engines 
Sawing 

Cutting  pile 

Soger,  and  vaWes. ..... 

Guns,     cannons,     and, 
cartridges 

Grinding 

Buttons    • 

Railway  carriages    

Sbtps' fittings 

Steam  engines 

Looms 

Sleetro-telegraphy 

Raising,   lowering,   andl 
mofing  heavy  bodies  j 

Textile  fabrics 

Looms 

Cleaning  and    grinding  1 
wheat J 

Smoking  pipes 

Everpointed  peas,  pcn-1 
cils,  and    penholdenj 

Spinning 

Peat 

Propelling    

Coats,  and  sleeves 

Heating    

Cleaning    fibrous    sub- 
stances      

Csndles  and  wicks 


England. 


Taunton 


.... 


} 


Fibrous  substances 


7  May 
29  Jan. 


6  Jane 
23  March 

7  March 

18  April 
26  March 


Scotland. 


Ireland. 


Tayler  and  Hurst 

Taylor 

Tebay 

Templeton  . . . 
Thompson  . . . 

Todd    

Towling 

TraozdeWardin 


Motive  power,  and  test- 1 
ing  strength  of  chains  j 

Looms 

Linting  machines. ....... 

Meters 

Figured  fabrics 

Iron  ....••. 

Arsenic,  sulphuric  acid,  &c. 
Fuel  and  manure     ...... 

Weaving  and  finishing   . . 


3  April 

20  June 

26  Jan. 

21  Feb. 

11  Jan. 

5  April 
9  Feb. 

4  June 
23  March 

3  Jan. 

11  Jane 

23  April 

19  Jan. 

21  Feb. 
17  Jan. 

29  Jan. 

4  March 

24  June 

23  March 
7  March 

12  Jane 


4  June 
2    March 

7M8y 

17  Jan. 
7  March 

7'March 
29  Jan. 

.... 
27  Feb. 
7  March 

26  Jan. 


23  Jan. 
7  June 

•  •  a  . 

24  May 

.... 
28  May 

10  June 


.... 
•  •  • . 

.... 


17  April 


16  Jan. 


.... 

.... 
.... 
.... 

.... 


12  Feb. 
31  Jan. 

.... 

a  •  •  . 

3  Jan. 


.  ■  • . 
.... 

a  .  .  . 

a  a  •  . 
a  •  •  . 


a  a  a  a 

.... 


12  Feb. 


a  .  .  . 
a  a  .• 

...  a 

.... 


•  •  .  * 

•  •  .  . 

•  •  .  . 

•  a  •  . 

8  *    .  . 

...  a 

.... 

•  •  .  a 


25  May 


. .  •• 


a  •  a  • 

22  Feb. 
28  Jan. 


30  April 


Page. 


17  Jan. 


380 
99 

159 

460.519 
259 

200,519 

320 
259,519 

520 
160 

300 
500 

9y 

159,360 

59 

300 

140 

460 

259 

20,79 

480 

340 

80 

159 
GO 

99 

199 

519 

259.520 
199 
480 
260 
160 

460 

259 

380 

60 

200 
480 
200 
100.159 
159 
180 
199 
99,79 
80 


X 

Name. 

Tucker 

Tomer  and  1 
Hard  wick..  J 

Uiher 

Valck 

Varley  andl 
Hacking  . .  / 

Vidie 

Vonillon 

Vrics    

Waddell 

Walker    

Warwick 

Waterlow 

Watson    

Weare i 

Webster 

Welch 

Wastrup  . . . .  i 

Whiffcn   

White  and  Grant 

White  ..••..  I 

Wilding 

Wllkins   

Wilson 

Wilson 

Wilson •• 

Wood 

Woolricb,  "I 
Rnssel,  and  > 
Russel ....  J 

Youil I 

Young.. 


ALPHABBTICAL   LIST   OF    MBW    PATENTS. 


Sabject. 


Steam  boilers  &  propelling 
Steam  boilers 


Steam  plough 


Grinding  » 

Steam  engines 

ConTejances    

Hats,  caps,  and  bonnets.. 
Atmospheric  engines  .... 

Steam  engines 

Sheet  iron    • . . . . 

Knitting  machinery 

Copying    

Dyeing  and  printing   . . . . 
Eztingnlsbing  fire,  andl 

galvanic  batteries. . . .  j 

Gas    

Fire-  places  and  flues  .... 
Cleaning    and    grinding  > 

grain,  &  dressing  meal ) 
Registering  machinery    .. 

Mine  machinery 

Ballasting  and   stowing  1 

cargoes J 

Motive  power 

Heating  and  lighting  .... 
Steam-engine  boilers  .... 

Ventliator     

Wire  ropes     

Carpets    

Obtaining  metals  from  [ 


England. 


their  ores. 


/ 


Washing,     filling,     and^ 

corking  bottles    . . . .  / 

Ores 


1  June 
15  April 


31  Jan. 

23  March 

.... 

.... 

11  June 

11  June 
28  March 

8  June 

3  Jan. 

4  June 

19  June 

12  Feb. 

23  March 

24  Jan. 

21  Feb. 

.... 

8  Jan. 

11  March 
23*March 

■  •   •  • 

23  Jan. 
21  Feb. 

8  May 


Scotland. 


24  Dec. 


27  April 
26  Mar  cb 


•  •  •  • 

. . .  • 
.... 


Ireland. 


13  Feb. 


•  •  ■ 


18  June 


11  April 
•  •  •  • 

4  Jan. 
.... 
21  Jan. 

22'April 


* .  • 
• .  * 


• . . 
•  • . 


« • .  • 


Page. 


26  Feb. 


459 
320 

79 

100 
259 

440.260 
359 
479 

479 

300 

479 

20 

460,520 

500 

140 
259 

80 

159 
360 

40 

79 
220 

79 
259 
369 

80 

159 


380 

259 


i 


INDEX 
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Adds,  iulphurlc,  BUlpburouR, 
oxalic,  and  acetic,  Ecarnot's 
improvement!  in  the  rnanufac- 
ture  of.  478 

Ackroyd's  patent  dressing  and 
cleaning  machinefl,  517 

Adamf,  Mr.  W.  A.,  on  railway 
carriage  and  wagon  springs, 
170 

Ador's  improvements  in  lighting, 
438 

Agricultural  Society,  Royal, 
prises,  of,  18,  35,  133 

Agricultural  machines ;  Garrett's 
improvements  in,  39;  Cottam's, 
58 

Aingworth's patent  improvements 
in  the  manufacture  of  orna- 
mented metals,  119 

Air  gun,  Shaw's  patent,  1 14 

Albert,  H.R.H.,  Prince ;  exposi- 
tion of  1851,29,  58,  83,  100,  112, 
165,  230,  257,  289,  370;  sewage 
filter  tank,  434 

Algebraic  equations,  Notes  on 
the  theory  of,  by  James  Cockle, 
Esq.,  M.A.,  Barrister-at-law, 
226,480 

AUiott's  patent  apparatus  for 
registering  the  velocity  and 
station  time  of  railway  car- 
riages, 361 

Almanacks,  Scientific  (review), 
123,  152 

Illustrated,  157 

Alloy,  Strubing's  patent,  458 

American  patents,  recent,  78,  97, 
197,  299,  319,  358,  379,  478,  498, 
519 

gold  washer,  519 

river  navigation,  811 

Amos  and  Clark's  patent  paper 
making  machines  and  pressure 
regulators,  399 

Andes,  the,  steam  for,  297 

AnnihiUtoT,  fire,  PhUlips's,  392, 
436,  456,  474 

Apparel,  wearing,  Bailey's  patent 
improvements  in,  87 ;  Drieu's, 
117;  Stovel's,  338:  Dawson's, 
(cutting-out  machine)  338 

Architecture,  naval,  Christopher's 
improvementsiD,318 ;  Jordan's, 
377 

Arctic  explorers,  hints  for  the 
benefit  of,  10 

Armaments,  naval  and  military, 
comparative  efl!ciency  of,  389 

Arrester,  spark,  Cutting's,  478 

Articles  of  utility  registered, 
designs  for.  20.  40,  60,  80,  100, 
120.  140,  160,  180,  200,  220,  240, 
260,  280,  300,  320,  340,  860,  380, 
400,  420,  440,  460,  480,  500,  520 
Artisans,  true  means  of  improv- 
ing the  taste  of,  370 
Attwood  and  Renton's  patent 
starch,  219,  286 


Axle-boxes,  Bamm's  improve- 
ments, 438 ;  Strubing's,  458 

Axles,  railway,  discussion  on 
393,  435,  469 ;  Fisher's  patent, 
477 

Baddeley,  Mr.  W.;  prises  of  the 
Royal  Agricultural  Society,  18, 
35,  60 ;  the  electric  copying 
telegraph,  189,  273;  report  of 
London  fires  in,  1849,  205 : 
Dicker's  apparatus  for  trans- 
ferring mail  bags  at  fiill  speed, 
250 ;  FhiUips's  fire  annihilator, 
474 

Baggs's  electro  chemical  tele- 
graph, 163,  217,  246 

Bags,  Carlock's,  improvements  in, 
879 

Bailey's  patent  improvements  in 
wearing  apparel  and  dress- 
fastenings,  37 

Bain's  improved  electric  insul- 
ator, 12 ;  electro  chemical 
copying  telegraph,  101,  143, 
163,  187,  217,  223,  273,  359 

Bakewell's  electro  copying  tele- 
graph, 101,  143,  187,  223. 273 

Baking,  Fitch's  patent  improve- 
ments in,  316 

Ball's  gold  washer,  519 

Bancroft's  mill  shafting,  319 

Bands,  Browne's  patent  improve- 
ments in,  19;  Haines's,  376 

Banister's  patent  boiler  tubes, 
317 

Barker's  patent  cutting  and 
sawing  machines,  398 

Barlow,  W.  Esq.,  C.  E. ;  analy- 
sis of  evidence  as  to  the  appli- 
cation of  iron  to  railway  struc- 
tures, 325,  344 

P.  W.        do.     do.      325 

'fi.  A.,  improvements  in  the 

Jacquard  loom,  879 

's,  C,  patent  pigment,  436 


Barran's  patent  axle  boxes,  438 
Baths,    Rufford,     Marson     and 

Finch's  patent,  439 
Batteries,    galvanic,    Staite   and 

Petrle's  patent,  240,   246,  262; 

Pulvermachcr's,  4D4 
Batters,  Clements  and  Morton's 

wagon  weighing  machine,  330 
Bean'j  sewing  machine,  99 
Beardsley    and    Wood's     bench 

planes,  199 
Bearings,    Gillett's  patent,   317; 

Strubing's,  458;  Grubb's,  490 
Bedsteads.  Cowley  and  Hickman's 

f latent.  377;  Sturges  and  Har- 
ow's,  398 
Beer    engines     and     measures, 

Stockers  patent,  417 
Bench    planes,    Beardsley     and 

Wood's,  199 
Bentham,  Brig.  Gen.  Sir  Samuel: 
naval  practice,  243;   essay  on 


the  structure  of  navigable  ves- 
sels, 245 ;  cement  building.  248 ; 
prevention  of  gunpowder  ex- 
plosions, 274;  application  of 
manual  force  to  the  propulsion 
of  ships  of  war,  285 ;  compara- 
tive efficiency  of  naval  and 
military  armaments,  389;  em- 
bankment of  the  Thames,  431  ; 
suggestions  for  the  improve- 
ment of  naval  gunnery,  452, 
466 ;  Russian  mode  of  tanning 
leather,  485 

Berihon's  (Rev.  E.  L.)  patent  per- 
petual log,  or  speed  and  leeway 
indicator,  501 

Bertrand's  patent  carriage  break. 
196 

Bessemer's  patent  centrifugal 
disc  pumps,  21,  81;  improve- 
ments in  the  preparation  of 
fuel  and  management  of  tva- 
naces,  238 

Birkmyre's  improvements  in  the 
manufacture  of  sugar,  496 

Blake's  patent  lamps,  158,  161 

Blanching  processes,  Spangen- 
berg*s,  98;  Knowly's,  137 

Blashfield's  patent  manure,  279 

Blinds,  Chase's  method  of  opening, 
shutting,  and  fkstening,  319 

Blocks,  ships',  Capt.  Cnamier's 
patent,  178 

Boats,coveringfor,Brotherhood's, 
59 

Boating  on  the  Bosphorus,  851 

Bodmer's  patent  printing  press, 
158 

Boggett's  patent  gas-stoves,  241, 
258 

Boilers,  steam,  Garrett's  patent, 
39;  Leigh's,  76;  Knowly^s  (fur- 
nace), 137;  Holdsworth's,  139; 
Newton's,  178;  Banister's  tubes 
for,  316;  explosions  of,  191, 
229,  252,  276,  286 

marine,   Messrs.    Sea- 


ward and  Capel  on,  48 

Bonnell's  patent  rotary  engine, 
and  improvements  in  propel- 
ling, 316 

Bonney's  safety  yacht,  491 

Boomerang  propeller,  Sir  T.  L. 
Mitcheirs,  448 

Boots,  Walker's  patent  rotary 
heel  for,  75 

Boring  machines,  Fumess's  im- 
provements in,  189 ;  Newton's 
379 ;  Chesterman's,  898,  470 

Boucher's  patent  cards,  118 

Boutigny's  patent  steam  genera- 
tors, 38,  50 

Bowden  and  Longmald'a  im- 
provements in  the  manufacture 
of  soap,  37 

Boxes,  match,  Geeves' patent,  118 

,  tobacco,  Stocker's  patent, 

417 
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Braces,  CArpentera',  Chestemuui's 
patent,  S98,  470 

Braiding  machine,  Christie's  pa- 
tent, 492 

Bread,  Robinson  and  Lee's  im- 
provements in  baking  of,  59 

Breaks,  improvements  in.  Ber- 
trand's,  196 ;  Handley,  Duncan, 
and  M'Glashan's,  239;  Denis- 
thorpe  and  Milne's,  414 

Brewing,  Hopkins's  improve- 
ments in,  198;  Montgomery's, 
458,  481 

Bridge,  over  the  Rhine  at  Co- 
logne, projected,  335 

,    suspension    over    the 

Dneiper.  by  Vignoles,  13 

Bridges,  hollow  girder,  on  the 
Blackburn  and  Bolton  Railway, 
erected  by  Fairbaim,  281 ;  the 
Britannia,  189,  (see  also  281) 
improvements  in,  suggested  by 
Mr.  Sankey,  388 

,    suspension,    tapering. 

Dredge's,  92,  329 

Brick-making,  Morris's  improve- 
ments in,  376 ;  Buckwell's,  417 ; 
Grimsley's,  477;  Roberts's,  496 

Bright's  solid-headed  bell-shaped 
electric  insulators,  185 

Brindley's  improvements  in  orna- 
menting papier-mache  and 
preserving  vegetable  matters, 
417 

Britannia  tubular  bridge,  open- 
ing of,  189 

British  Almanack  and  Com- 
panion, 155 

Meteorological     Society, 
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Museum  Catalogue,  148 


Broom  brushes,  Goodman's,  198 

Brooman's  patent  liquid  meters, 
16;  (Botttigny's)  steam  gene- 
rators, 88,  50;  sugar  depura- 
ting and  moulding  apparatus, 
141 ;  saddles  and  harness,  218 

Brougham.  Lord,  testimony  of, 
agabst  the  Exhibition  of  1851, 
236 

Brotherhood's  patent  covering  for 
carriages  and  boats,  59 

Brown,  Mr.  W.  on  granulating 
lead,  194 

's(D.  S.)  patent  fiimigator, 

219,  291 

Browne  and  Veale's  patent  im- 
provements in  the  pulverization 
of  minerals,  279 

Browne's  (T.  B.)  patent  improve- 
ments in  looms  and  fabrics,  19 

(J.)   patent   apparatus 

for  promoting  combustion,  37 

Brunei,  I.  K.  Esq.,  C.E. ;  analysis 
of  evidence  on  the  application 
of  iron  to  railway  structures, 
511 

Brushes,  broom,  Goodman's.  198 

Buchanan's  patent  cocks,  valves, 
fluid  regulators  and  joints.  458 

Bucklin's  patterns  fur  casting. 
198 

Buckwell's  patent  artificial  fuel, 
240 ;  pipe-making  machines, 
417 

Buffers,  Haines's  patent,  376; 
Fisher's,  477 

Building,  cement.  248 

Burckhardt's  improvements  in 
the  consumption  of  fuel,  358 

Burue,  Mr.  Joseph,  on  the  prin- 
ciples of  perFpective,  505 


Bums,  Dr.  W.  description  by,  of 
a  well  ventilated  house,  352 

Bush's  patent  improvements  in 
lamps  and  lighting,  88 

Buttons,  Newey  and  Newman's 
patent,  438 

Calloway  and  Purkis's  patent 
propellers  and  ploughs,  437 

Campbell's  patent  improvements 
in  obtaining  and  applying 
motive  power,  and  in  propel- 
ling, 339 

Candles,  Bush's  patent,  38 ; 
Palmer's,  375 

Cane  Juice,  Spangenberg's  im- 
provements in  clarifying,  98 

Carding  machines.  Combe's 
patent,  39,  379 

Cards,  Boucher's  patent,  1  IS 

Oarlock's  improved  hags,  379 

Carpenter's  braces,  Chesterman's 
patent,  398,  470 

Carriage  coverings.  Brother- 
hood's patent,  59 

,     springs.    Fuller    and 

Tabernacle's  patent,  38 

Carter's  patent  printing  machines, 
477 

Cary's  packing  for  pumps,  198 

Castors,  Chauffourier's  patent,  36 

Catalogue  of  the  British  Museum, 
148 

Cement  building,  249 

Centrifugal  disc  pumps,  Bes- 
semer's  patent,  21,  81 

Chaff-cuttmg  nuuihlnes,  Cottam's 
patent,  58 

Chairs,  Cowley  and  Hickman's 
patent,  377 

Chambers'  patent  wheels,  395 

Chamier's,  Captain,  patent  ship's 
blocks,  178 

Chair's,  railway,  Torkington's  pa- 
tent, 299 

Chamroy's  patent  helical  railway, 
258 

Chandeliers,  Bush's  patent,  38 

Chandler's  grinding  mill,  499 

Charcoal,  peat,  Vignoles's  patent 
method  of  manufacturing,  201, 
331 

Chase's  method  of  opening,  shut- 
ting, and  fastening  blinds,  319 

Chauffourier's  patent  castors,  36 

Chemical  action  of  remedies,  275 

Chesnel,  T.  G.  A.,  Esq.,  C.E.;  con- 
traction of  electric  wires,— im- 
proved insulators,  12 

Chesterman's  patent  carpenter's 
braces,  and  drilling  and  boring 
tools,  398.  470 

Christie's  (D.)  patent  cotton  gin, 
braiding  and  weav  ing  machines, 
492 

—,  (J.  H.)  patent  wheels. 
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Christopher's    improvements 
naval  architecture,  318 

Chums,  dasher,  Grubb's  spindle 
and  bearings  for,  490 

Civil  Engineers,    Institution  of, 
57,  73 

Clanny.  W.    Reid,   Esq..    M.D., 
death  and  memoir  of,  94 

Clarification  of  cane-juice,  Span- 
genberg's improvements  in,  98 

^— — — — —  of  oils,  Knowly's 
improvements  in,  137 

Clark,  £.  Esq.,  C.E.;  analysis  of 
evidence  on  the  application  of 
iron  to  railway  structures,  512 


Cleaning  machines,  Ackroyd's 
patent,  517 

Coal,  Cowper's  patent  mode  of 
separating  and  distilling,  377 

Coating  for  iron,  Wyatt's  patent, 
338 

Coats,  Stovel's  improvements  in, 
338 

Cockle,  James,  Esq.,  Barrister  at 
Law,  M.A.,  Notes  ou  the  theor}' 
of  algebraic  equations,  226,  486 

Cocks,  Watson's  patent,  315 ; 
Buchanan's,  458 

Coffee  pots,  Preterre's  patent,  257 

Coke,  vignoles's  patent  method  of 
manufacturing  from  peat,  201, 
331 ;  Cooper's,  377 

Cologne,  bridge  over  the  Rhine 
at,  335 

Combe's  patent  heckling,  carding, 
winding,  dressing,  and  weaving 
machines,  39,  379 

Combing  machines,  Lister  and 
Donisthorpe's  patent,  78  ; 
Marsden's,  219 

Combustion,  Browne's  patent  ap- 
paratus for  assisting,  37 

Concentrating  syrups,  &c.,  Mur- 
doch's patent  mode  of,  115 

Condensing  engine,  Ericsson's,  99 

Coningham,  W.  Esq.,  on  the  Ex- 
hibition of  1851,  289 

Cooper's  Improvements  in  fire- 
arms, 239 

Cope  and  CoUinson's  Venetian 
blind  bracket,  131 

Copenhagen,  proposed  improve- 
ments in,  278 

Corliss's  bevel  gear  teeth-cutting 
machine,  97 ;  steam  valves,  97 

Comes'  dressing-machine,  150 

Cottam's  Improvements  in  chaff- 
cutling,  sawing,  and  grinding 
machinery,  and  apparatus  for 
ascertaining  power  employed 
in  machines,  58 

(A.)    improvements     in 

preparing   and    spinning    ma- 
chines, 379 

Cotton,  gin,  Layton's,  199  Chris- 
tie's, 492 

Couches,  Cowley  and  Hickman's 
patent,  377 

Cowley  and  Hickman's  improve- 
ments in  bedsteads,  chairs, 
tables,  and  couches,  377 

Cowper's  improvements  in  mine- 
lifting  machinery  and  steam- 
engines,  179  ;  separating  and 
distilling  coal  and  tar,  coking, 
and  artificial  fuel,  377;  sugar, 
307,  419;  pressure  meters,  in- 
dicators,  and  regulators,  tem- 
perature regulators,  and  instru- 
ments for  obtaining  motive 
power,  496 

Crauf^rd,  A.  Q.  G.  Esq.,  M.A.; 
new  solution  of  the  problem  of 
issuing  fluids,  185 

Crystallisation,  Murdoch's  im- 
provements in,  115  ;  Knowly's, 
137 

Cubitt,  J.  Esq.,  C.E.,  analysis  of 
evidence  on  the  application  of 
Iron  to  railway  structures,  515 

,W.  Esq  ,  Inaugural  address 

of,  at  the  Institution  of  Civil 
Engineers,  57,  73;  analysis  of 
evidence  on  the  application  of 
iron  to  railway  structures,  510 

Cudbear,  Robinson's  patent  Im- 
provements in  manufacturing, 
179 


iNDSX. 


•  •• 

xm 


CttltiTator.  Itftrrlt't  antiultf ,  190 
Curtain- poles,  Pott's  patent,  116 
Cutlery,  table,  Ropes's  improve- 
ments in,  359 
Cutting-machines,  Fumcss's,  139 : 
Dawson's.  338 ;  Newton's.  379; 
Barker's,  398;  Whitworth's,  518 
Cutting's  spark-arrester,  478 
Cylinders,  metal,  Gillett's  patent, 
317 

Dalton's  natent  furnaces,  493 
Basher  chums,  Grubb's  spindle 

and  bearings  for,  490 
Davies's  disc-engine,  496 
Davis's  imitation  marble,  199 
Davun's     patent     cutting-out- 
machines,  338 
De  Cavaillon's  patent    Improve- 
ments in  the  manufacture  of 

gai.ns 

De  La  Rue's  patent  envelope- 
making  machine,  517 

Depurating  sugar  apparatus, 
Brooman's  patent,  141 

Derrick,  Newton's  patent,  139 

Designs  for  articles  of  utility 
registered.  SO,  40.  60,  80,  100, 
120,  140,  160,  180,  200.  220,  240, 
260,  280,  300,  320,  340,  360,  380, 
400,  420,  440,  460.  480,  500,  520 

Dial,  sun,  Scott's.  499 

Diary,  Lady's  and  Gentleman's, 
128,  152 

Dicker's  apparatus  for  transfer- 
ring the  mail  bags  at  full  speed, 
ISO 

Disc  engines,  Da\i.-s's  Improve- 
ments in,  496 

Disc  pumps,  centrifugal,  Besse- 
mer's  patent,  21,  81 

Distilling  apparatus,  Knab's  pa- 
tent (nils  and  fkts),  113; 
Cowper's  (coal  and  tar),  377; 
Montgomery  (spirits),  458,  481 

Dixon's  patent  liquid  meters,  16 

Dnieper  suspension  bridge,  13 

Docks,  dry,  naval,  United  States, 
375 

,  Victoria.  302 

Donisthorpe  and  Milne's  patent 
break,  414 

Donisthorpe's  patent  wheels.  458 

Doubling  macnines.  Potter's  pa- 
tent, 219;  Higgins  and  Whit- 
worth's, 279 ;  Larkin  and 
Rhode's,  319;  Macindoe's,  376 : 
Christie's,  492 ;  Jenkinson  and 
Prlestlv's,  493 ;  Shute's,  495 

Dovetailing  machines,  Fumess's 
patent,  139 

Drainage  of  London,  298;  sea- 
coast  towns,  87 

Drawing  instruments,  Thomson's 
patent,  37 

Draw-springs,  Fisher's  patent,  477 

Dredge  s  tapering  suspension 
bridges,  329 

Dress  fkstenlngs,  Bailey's  patent, 
37  :  Thomas  and  Marsh's,  138  : 
Rowley's,  318;  Newey  and 
Newman's,  438 

Dressing  machines.  Combe's  pa- 
tent, 39;  Cornea's,  150;  Mars- 
den's,  219:  Newton's,  379; 
Ackroyd's,  517 

Drieu's  patent  improvements  In 
wearing  apparel  and  weaving, 
117 

Drilling  machines,  Newton's  pa- 
tent, S79 ;  Chesterman's,  398, 
470 


Drying  grain,  Quinn's  improve- 
ments in,  98 

woven  fabrics,  Macfarlane's 

patent  apparatus  for,  196; 
Fitch's,  316 

Duburguet's  patent  hydro-pneu- 
matic engines,  437 

Digardin's  electro-magnetic  print- 
ing telegraph,  181 

Dunn's  patent  soap,  159 

Duperry's  patent  sculpturing  ma- 
chine, 417 

Dyeing  materials,  Mercer  and 
Blyth's  patent,  317;  Oliver's, 
390 


Ecamot's  patent  manufiicture  of 
sulphuric,  sulphurous,  acetic, 
and  oxalic  acids,  and  nitrates, 
478 

Becles's  improvements  in  prepar- 
ing, spinning,  and  weaving 
machines,  459 

Economy  of  manufactures,  302 

*• ,  RaUway,"  Dr.  Lard- 

ner's,  311 

Edwards's  patent  gas  stoves,  238 

Egg-beater,  Lorkin's  patent,  238, 
300 

Egyptian  potter,  351 

Elastic  fabrics,  Keely  and  Wilkin- 
son's patent  improvements  in, 
381,  408 

Electric  lighting,  35 ;  Btaite  and 
Petrie's  improvements  in,  240, 
246,  261 

registering  apparatus,  Pow- 

nall's,  416,  450 

Electro  -  chemical  decomposition, 
217 

magnetic    machines,    Pul- 

vermacher's  patent,  494 

Electro  telegraphy :  contraction 
of  electric  wires — Improved  in- 
sulators, 12,  185;  communica- 
tion between  England  and 
France,  20;  Bain  and  Bake- 
well's  elect ro-cHemical  copying 
telegraphs,  101,  143,  163,  187, 
359;  Baggs's,  ditto,  163,  217, 
223,  248;  D^Jardin's  electro- 
magnetic printing  telegraph, 
181 ;  Morse's  improvements  in, 
197;  Pulvermacher's,  494 

Emerson,  additional  memoir  of, 
144 

Employment,  secondary,  for  ope- 
ratives, 356,  363 

Engineers,  Civil,  Institution  of, 
57,  73 

,  Mechanical,  Institu- 
tion of,  170,  393,  435,  469 

Envelope  making  machine,  Wors- 
dell's  patent,  415,  421;  De  la 
Rue's,  517 

Ephemerls,  White's,  127 

Equations,  Algebraic,  Notes  on 
the  theory  of,  by  James  Cockle, 
Esq.,  Barrister  at  law,  M.A., 
226,486 

Equilibrium  slide  valve,  Male- 
line's  patent,  121 

Ericsson's  condensing  engine,  99 

Evaporation,  Murdoch's  patent 
improvements  in,  1 15 

Expansion  joint.  Peace  and 
Evan's  patent,  221 

Expedition,  the  lost  Arctic,  hints 
for  the  benefit  of,  10 

Explosions,  gunpowder,  preven- 
tion of,  274 


Explosions  of  steam-boilers,canses 
of,  191,  229,  252,  276,  286, 

Expositicn  of  the  works  of  in- 
dustry of  all  nations  1851,  29. 
53,  83,  100,  112,  165,  236,  257, 
289,  370 


Fabrics,  Frowne's  improvements 
in  the  manufacture  of,  19 ; 
Thomaq^d  Marsh's,  1.^8;  Mac- 
farlane's, 106;  Keely  and 
Wilkinson's,  381,  408;  Old- 
know's,  496  ;  Ackroyd's,  517 

Factories,  relay  system  in,  234; 
*'  Ten  hours'  Act,"  264,  295 

,  Rowan  and  Son's  mode 

of  ventilating,  449 

Fagotting  iron,  Cowper's  patent 
mode  of,  437 

Fairbaim  and  Hctherington's  pa- 
tent preparing  and  spinning 
nuchines,  458 

Fairbaim,  Mr.  H.,  on  the  state  of 
the  iron  manufacture  in  the 
United  States,  65 

• '»,    W.,     Esq,     C.E. 

wrought  iron  hollow  girder 
bridges.  281  ;  letter  to  Baron 
Humboldt  on  the  bridge  over 
the  Rhine  at  Cologne,  335 

Fan,  Haig's  patent.  197 

Fastenings,  dress,  Bailey's  patent, 
37  ;  Thomas  and  Marsh'f ,  138  ; 
Rowley's,  318  ;  Newy  and 
Newman's,  438 

,  door,  Harcourt's  pa- 
tent, 498 

Fats,  Knab's  patent  apparatus 
for  distilling.  113 

Fecal  matter,  I^gras's  patent  im- 
provements in  the  separaHon 
and  disinfection  of,  457 

Ferrales,  Lemaitre's  patent,  158 

Fibrous  substances,  Combe's  Im- 
provements in  heckling,  card- 
mg,  winding,  dressing  and 
weaving,  39;  Lister  and  Donis- 
thorpe's, in  preparing,  combing, 
and  spinning,  78 ;  Holt's  in 
preparing,  95 ;  Mason's  prepar- 
ing, 99 ;  Potter's  spinning  and 
doubling,  219;  Higgins  and 
Whitworth's  preparing, spinning, 
and  doubling,  279;  Larkin  and 
Rhode's  preparing,  spinning, 
d6ubling,  and  weaving,  319 ; 
Fontainemoreau's  spinning, 
819;  Kirkman's  spinning  and 
twisting,  339;  Macmdoe's  pre- 
paring, spinning,  doubling, 
and  twisting,  376 ;  Combe's 
heckling,  379 ;  Cottam's  pre- 
paring and  spinning,  379 ;  Fair- 
baim and  Hctherington's  pre- 
paring and  spinning,  458;  £c- 
cles's  preparing,  spinning,  and 
weaving,  459  ;  Christie's  prepar- 
ing, assorting,  straightening, 
teasing,  tearing  and  doubling. 
492;  Jenkinson  and  Priestly's 
preparing,  spinning,  and  doub- 
ling, 493 ;  Shute's  spinning, 
doubling,  and  throwing,  495 

Filters,  Greenwood  and  Palmer's 
patent,  36;  Jennison's,  197 

■ ,  Prince  Albert'R  sewage,  434 

Finishing  woven  fabrics,  Macfkr- 
lane's  improvements  In,  195 

Finzel's  patent  improvements  In 
the  manufacture  of  sugar,  319 
—321 
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Fire  annihllator,  Phillipt's,  392, 
436,  4M,  474 

arms,  Cooper's  patent,  239 

pump,  Tilley's  portable,  290 

wood,  Terry  B  improvements 

in  the  manufacture  and  prepa- 
ration of,  196 

Fires,  London  in  1^49,  205 

Fisher's  patent  wheels,  buflTers, 
draw- springs,  and  hinges,  477 

Fisk's  winnowing  machine,  498 

Fitch's  patent  improvements  in 
baking  and  drving,  316 

Flooring,  Rcchns  patent,  117 

Fluids,  issuing,  new  solution  of 
the  problem   of,  185 

Forging  iron,  Cowper's  patent 
method  of,  437 

Forster's  patent  Improvements  in 
ship  building,  19 

Fountains,  wayside,  in  Syria,  351 

Fountain  pens.  Hertz's  patent,  19; 
Thomson's,  37 

pump,  Shalder's,  94 

Fox,  C.  Esq.,  C.E.;  analysis  of 
evidence  on  the  application 
of  iron  to  railway  structures, 
307 

Frame- work  knitting  machinery, 
Keely  and  Wilkinson's  patent, 
381,  408 

Frost,  Mr.  James,  on  the  causes 
of  the  explosions  of  steam- 
boilers,  and  some  newly-dis- 
covered properties  of  heat,  191, 
229,  252,  276,  286 

Fuel,  artificial,  Bessemer* s  pa- 
tent, 238;  Buckwell's*  240; 
Cowper's,  377 

,    consumption    of,    Burck- 

haxdt's  improvements  in,  358 

Fuller  and  Tabernacle's  patent 
carriage  springs,  38 

Fumigator,  Brown's  patent,  219, 
291 

Funnels,  steam  boiler,  Holds- 
worth's  patent,  139 

Furnace  gases,  application  of,  to 
heating  purposes,  270 

Furnaces,  Robinson  and  Lee's 
improvements  in,  59;  Leigh's, 
76;  Knowlys's,  137;  Prideaux, 
194;  Bessemer's,  238;  Gallo- 
way's, 239;  Newton's,  239; 
Johnson  and  Cliffe's,  318;  Dal- 
ton's,  493 

Galloway's  improvements  in  fur- 
naces, 238 

Galvanic  batteries,  Staite  and 
Petrie's  patent,  240,  246,  261; 
Pulvermacher's,  494 

Galvanism,  Meinig's  patent 
mode  of  applying  to  curative 
and  sanituy  purposes,  416; 
Pulvermacher's,  494 

Garrett,  Mr.  R.,  on  the  prizes 
awarded  by  the  Royal  Agricul- 
tural Society,  18,  35,  60;  pa- 
tent improvements  in  agricul- 
tural machines,  steam  engines, 
and  boilers,  39 

Gas  carrier,  WUlway's.  225 

,  furnace,  application  of,  to 

heating  purposes,  270 

,  improvements  in  the  manu- 
facture of,  De  Cavaillon's,  115; 
HiU's.436;  GUlard's,  437 

— —  meters  and  regulators,  Hu- 
lett  and  Paddon*s,  387.  341  ; 
Lizars's,  494;  Spray  and  Ne- 
vatt's,  517 


Gas  stoves,  Edwards'  patent*  238; 
Boggett's,241,  258 

Gauge,  steam  pressure,  Newton's, 
239 

Geeves's  patent  match  boxes,  1 18 

Generators,  steam,  Brooman's 
(Boutigny's)  patent.  38,  50 

,  Newton's,  ("vol- 
canic") 239;  WUkinson's,  433 

Genoa,  mole  of,  88 

Gillard's  patent  improvements 
in  the  production  of  beat  and 
light,  437 

Gillett's  improvements  in  pack- 
ings, bearings,  and  cylinders, 
317 

Gins,  cotton,  Lay  ton's,  199 ; 
Christie's,  492 

Girder  bridge,  Fairbaim's  hollow 
wrought  iron,  281 

Glass  vessels.  Thomson  and  Var- 
nish's improvements  in  orna- 
menting, 518 

Glynn,  Jos.  Esq.,  C.E.;  analysis 
of  evidence  on  the  application 
of  iron  to  railway  structures, 
328 

Gold  washer.  Ball's,  519 

Goloshes,  India  rubber,  69 

Goodfellow's  patent  improve- 
ments in  steam  engines,  2 1 9 

Goodier's  patent  grain  grinding 
mills,  39 

Goodman's  broom  brushes,  198 

Gordon,  W.  E.  A.,  Esq.,  R.N.; 
marine  steam  engine,  1 ;  on 
Messrs.  Seaward  and  Capel's 
letter  to  the  Admiralty  on  ma- 
rine engines  and  boilers,  48 

Grain  grinding  mills,  Goodier's 
patent.  39 

,  Quinn's  improvements  in 

drying,  98 

-,  Watson's  mode  of  destroy- 


ing weevil  in,  198 

Grantham's  patent  sheathing  for 
ships,  36 

Granulating  lead,  mode  of,  194 

Grates,  Lowe's  improvements  in, 
115 

Greenwood  and  Parker's  patent 
filters,  36 

Grids,  Lowe's  patent,  115 

GriflSth's  (R.)  patent  improve- 
ments in  steam  engines  and 
propelling,  219 

(T.)  patent  tea-pots,  238 

Grinding  mills.  Goodier's  im- 
provements in,  39;  Cottam's, 
59;  Chandler's,  499 

.  Fumess's  patent  machi- 
nery for,  139 

Grirasley's  patent  brick  and  tile 
machines,  477 

Grissell^  H.,  Esq.,  C.E.:  analysis 
of  evidence  on  the  application 
of  iron  to  railway  structures, 
308 

Grooving  machines,  Furness's  pa- 
tent, 139 ;  Newton's,  298 

Grubbs's  spindle  and  bearing  for 
dasher  chums,  490 

Gun,  air,  Shaw's  patent,  114 

,  barrels,  Aingworth's  patent 

mode  of  ornamenting,  119 

Gunpowder  explosions,  preven- 
tion of,  274 

Gunnery,  naval,  suggestions  for 
the  improvement  of,  452,  466 

Gumey,  G.,  Esq.,  on  the  drain- 
age of  London,  292 


Hack  worth's  patent  steam  en- 
gines. 494 

Haig's  patent  fan,  197 

Hainess  patent  bands,  hose, 
pipes,  and  buffers,  376 

Hancock's  (J.  W.)  improvements 
in  the  manufacture  of  hosiery 
goods,  416 

Handley's,  Duncan's,  and  M'Gla- 
shan's  patent  railway  breaks,  239 

Handles  for  doors,  drawers,  &c., 
Harcourt's  improvements  in. 
498 

Harcourt's  patent  improvements 
in  vices,  and  the  manufacture 
of  hinges  120;  knobs,  handles, 
and  fastenings,  498 

Harness,  Brooman's  patent.  218 

Harrington's  patent  artificial 
teeth  and  palates,  119 

Harris's  annular  cultivator,  190 

Harvey's  Neapolitan  stove,  90 

Hawkshaw,  J.,  Esq.,  C.E.;  evi- 
dence of,  on  the  application  of 
iron  to  railway  structures.  306 

Heating,  application  of  furnace 
gases  to,  270 

Heat,  on  some  newly-discovered 
properties  of,  191,  229,  252,  276 
286 

,  production  of,  Gillard's  im- 
provements in,  437 

Heath's  improvements  in  the 
manufacture  of  steel,  196 

Heckling  machines.  Combe's  im- 
provements in,  39,  379;  Mars- 
den's,  219 

Heels,  Walker's  patent  rotary,  75 

Helical  railway,  Chamroy's  pa- 
tent, 258 

Herdman's  Principles  of  Per- 
spective, 505 

Hertz's  patent  fountain  pens,  19 

Higgins  and  Whit  worth's  im- 
provements in  preparing,  spin- 
ning, and  doubling  machines, 
279 

Hill's  improvements  in  machines 
for  compressing  peat,  and  the 
manufacture  of  gas,  436 

Hinge  making'  machinery,  Har- 
court's patent,  120 

Hinges,  Fisher's  patent.  477 

Hobson's  patent  horseshoes.  495 

Holdsworth's  improvements  in 
steam-boilers  and  funnels,  139 

Holland's  patent  mode  of  making 
steel,  75 

Holt's  improvements  in  preparing 
fibrous  materials  and  in  weigh- 
ing machines,  95 

(W.)    patent    palates    or 

valves  for  musical  instruments, 
478 

Holyhead  and  Dublin  steamers, 
348,  365,  393 

Hopkins's  improvements  in  brew- 
ing. 198 

Horseshoes,  Hobson's  patent,  495 

Hose.  Haines's  patent,  376 

Hosking's  patent  pavement,  197 

Hosiery  goods,  Keely  and  Wilkin 
son's     improvements     in     the 
manufacture  of,  381,   408;    (J. 
W.)  Hancock's,  416 

House  ventilation,  352 

How's  patent  salinometer,  75 

Hulett  and  Paddon's  patent  gas- 
meters  and  regulators,  337, 
341 

Hydraulic  presses,  Lopresti's  pa- 
tent. 461 
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Hvdro- pneumatic  enginM,    Du- 
Durgnet't  patent,  487 

"  lUastrated  Almaiiack/'(review) 

157 
ImUeatcm,  Vidie't  patent,  S76; 

Cowper's,  496,  Berthon's  (ship's 

speed  and  leeway),  501 
Industry  of  all  nations,  Ezpo«i> 

tion  of  the  works  of,  39,  53,  83, 

100,  112,  165,  256,  157,  289,  S70 
Inkstands,   Sutton's    adjustable, 

490;  Thompson  and  Varnish's 

improvements  in  manufketur- 


inf  glass,  518 
astlti 


Institution  of  Civil  Engineers,  57, 
73 

of  Mechanical  Engi- 
neers, 170,  393,  435,  469 

Insulators,  electric,  Spowers, 
Ricardo,  and  Bain's,  12; 
Bright's,   185 

Iron,  coating  for,  Wyatt's  patent, 
338 

,  Sir  P.  C.  Knowles's  improve- 
ments in  the  manufacture  of, 
25,  45 ;  Plant's,  61  ;  Aing- 
worth's,  119;  Thompson's,  119; 
Cowper's,  437 

,  manufacture  in  the  United 

SUtes,  state  of,  05 

— ■— ,  Report  of  the  Royal  Com- 
missioners on  the  appUeation 
of,  to  railway  structures.  105, 
133.  183 ;  analysis  of  evidence, 
305,  315,  344,  508 

,  structural  changes  of,  393, 

435,469 

Issuing  fluids,  new  solution  of 
the  problem  of,  185 

Jacquard  loom.  Barlow's  im- 
provements in,  379 

James's,  Mr.  W.  £.;  hints  for  the 
benefit  of  the  lost  arctic  expedi- 
tion, 10 

Jamleson's  improvements  in 
looms,  397 

Jennison's  filters,  197 

Jenkinson  and  Priestly's  improve- 
ments In  preparing,  spinning, 
and  doubling  machines,  493 

Johnson  and  CliflTe's  Improve- 
ments in  furnaces  and  smoke 
prevention,  318 

Joints,  Buchanan's  patent,  458 

Jordan's  improvements  in  the 
construction  of  ships,  377 

Joyce  and  Co's  pendulous  steam- 
engines,  74 

Keely  and  Wilkinson's  improve- 
ments in  looped  or  elastic  fabrics 
and  frame-work-knitting  ma- 
chinery, 381,  408 

Kkff,  suspension-bridge,  13 

Kirkman's  improvements  in 
spinning  and  twisting  ma- 
eiiinea,  339 

Knab's  patent  oil  and  fat  dis- 
tilling apparatus,  113 

Knight^s  lidlwav  trucks,  359 

Knitting  machinery,  fV«mework, 
Keely  and  Wilkinson's  im- 
provements in,  381,  408 

Knobs,  Newton's  patent,  179; 
Hareourt's,  498 

Knowles's,  Sir  F.  C,  Bart.,  patent 
improvements  in  the  manu> 
fiMtttie  of  iron  and  steel,  35,  45 

Kaowlys's  improvements  in 
paints,  oil  Ueaching,  concen- 


trating and  crystalizing,   frc, 
137 
Kuran's  cast  iron  railway  wheels, 
199 

Labouring  classes,  efiTects  of  ma- 
chinery on  the  welflsre  of,  353, 
385,  404,  443,  483 

Lace  machines,  Oldknow's  im- 
provements in,  496 

"Lady's  and  Gentlenum'sPiary," 
118,  153 

Lamplou^*s  patent  system  of 
supplying  water  to  towns,  337 

Lamps,  Bush's  improvements  in, 
38 ;  Blake's,  158,  161 

— -,  Nibb's  oxydite  condens- 
ing, 301 

Lang,  0.  W.,  Esq.,  BatuheeMnd 
Vivid  steamers,  constructed  by, 
348,  H  seq. 

Lardner's,  Dr.  "  Railway  Econo- 
my," 311 

Larkin  and  Rhodes  improvements 
in  preparing,  spinning,  doub- 
ling, and  weaving  machines, 
319 

Lasts'  tient-tout,  or  railway  port- 
manteau, 331 

Lathes,  Whitworth's  patent,  518 

Laurie's  patent  life  preservers,  39 

Law  cases,  patent:  Queen  v. 
Stocker  and  Betto,  456 ;  Betts 
V.  Walker  and  another,  516 

Layton's  improvements  in  cotton 
gins,  199 

Lnd,  mode  of  granulating,  194 

,  white,  Rodger's  patent,  1 14 

Leather,  Newton's  patent  im- 
provements in  manufacturing, 
418 

,  Russian  mode  of  tan- 
ning, 485 

Leeway  indicator,  Berthon's  pa- 
tent, 501 

Lebastier's  patent  improvements 
in  printing  machines,  316 

Legras's  patent  improvements  in 
the  separation  and  disinfection 
of  fecal  matters,  and  in  ma- 
nures, 457 

Leigh's  improvements  in  steam 
engines,  boilers,  and  ftimaces, 
76 

Lemidtre's  patent  ferrules,  158 

Library,  catalogue  of  the  British 
Museum,  148 

Life  preservers,  Laurie's  patent, 
39 

Lifting  vessels  over  shoals,  Lin- 
coln s  method  of,  359 

Lighting,  Bush's  improvements 
in,  38;  GUlard's,  437 ;  Ador's, 
438 

Light,  electric,  35;  Staite  and 
Petrie's  improvements  in,  240, 
146, 161 

Lincoln's  mode  of  lifting  vessels 
off  shoals,  359 

Linting  machines,  Taylor's  pa- 
tent, 438,  441 

Liquid  meters,  Dixon's  patent, 
16;  Parkinson's,  120,  186; 
Pearson's,  150;  Spray  and  Ne- 
vett's,  507 

Lister    and    Donisthorpe's     im- 

grovements  in  preparing,  comb- 
ig,  and  spinning  wool,  78 
Lizsirs's  patent  gas  meters,  494 
Lochabar  suspension  bridge,  91 
Log,  perpetual,  Berthon's  patent, 
601 


Locke,  J  ,  Esa.,  C.E.,  M.P.;  evi- 
dence on  the  application  of 
iron  to  railway  structures,  509 

London,  drainage  of,  293 ;  fires 
in,  1849,  305 

Looms,  Browne's  improvements 
in,  19;  Combe's,  39;  Drieu's, 
117;  Jamie8on's,297;  Rowley's, 
318;  Barlow's,  879;  Eccles's, 
459;  Christie's,  492 

Looped  fabrics,  Keely  and  Wil- 
kinson's improvements  in  the 
manufacture  of,  381,  408 

Loprestl's  patent  hydraulic 
presses,  461 

Lorkin's  patent  egg-beater,  238, 
809 

Loseby's  portable  crane  shower 
bath,  476 

Lowe's  patent  grates  or  grids,  115 

Macfarlane's  patent  apparatus  for 
drying  and  finishing  woven  fa- 
brics, 196 

Machines,  Cottam's  apparatus  for 
ascertaining  power  employed  in 
working,  58 

MacGregor,  John,  Esq. ;  "  Glean- 
ings of  a  Traveller,"  350 ;  sug- 
gestions for  improving  printing 
presses,  473 

Machinery,  effects  of,  on  the 
welfare  of  the  labouring-classes, 
353,  385,  404,  443,  483 

Mackindoe's  improvements  in 
preparing,  doubling,  spinning, 
and  twisting  machines,  370 

Macneil  and  Barry's  improve- 
ments In  locomotive  engines 
and  iron  sleepers,  195 

Magnetism,  Meinig's  patent  mode 
of  applying,  to  curative  and  sa- 
nitary purposes,  416;  Pulver- 
macher's,  494 

Mail-bags,  Dicker's  apparatus  for 
transferring,  at  full  speed,  250 

steamers,  United  States,  401 

Mails,  weavers',  Rowley's  patent, 
318 

Mantel-pieces,  Tucker's  patent, 
77 

Manual  force,  on  the  application 
of,  to  the  propulsion  of  ships 
of  war,  285 

Manufactures,  economy  of,  293 

Manure,  Blashfield's  patent,  279 ; 
Legras',  457 

Marble,  Davis's  imitation,  199; 
Shove's,  337 

Marsden's  (Thos.)  improvements 
in  heckling,  combing,  and  dress- 
ing machines,  319 

(C.)  patent  rotary  trap, 

238,  273 

Mason's  improvements  in  pre- 
paring wool  and  cotton,  90 

Match  boxes,  Oeeve's  patent,  118 

"  Mathematical  Magaxine,"  446 

Mathematical  periodicals,  contri- 
butions to  the  history  of,  63, 
266,  446 

May,  C,  Esq.;  evidence  on  the 
application  of  iron  to  railway 
structures,  515 

Maseline's  patent  equilibrium 
slide  valve,  121 

Meadow's  improvements  in  ve- 
neering, 879 

Mechanical  Engineers,  Institu- 
tion of,  170,  393,  435,  469 

Meik  and  Watson's  design  for  the 
Sunderland  signal-house,  91 
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Hdniff**  patent  modes  of  applying 
magnetism  and  galvanism  to 
curatire  and  sanitary  purposes, 
416,  494 

Mercer  and  Blyth't  improvements 
in  dyeing  and  printing  mate- 
rials, 317 

Metals,  Satterlee's  process  for 
burnishing.  98 ;  Aingworth's 
mode  of  ornamenting,  119 

Meteorological  Society,  British, 
425 

Meters,  Dixon's  16 ;  Parkinson's, 
120,  136;  Pearson's,  150;  Hu- 
lett  and  Paddon's  337,  341: 
Lixars's,  494;  Cowper's,  496; 
Spray  and  Nevett's,  517 

Mtutary  and  naval  armaments, 
comparative  efficiency  of,  3S9 

Mill  shafting,  Bancroft's,  319 

Mills,  grinding,  Ooodier's  patent, 
39;  Cottam\  58;  Chandler's, 
499 

,  saw,  Cottam's  patent,  58 ; 

Fumess's,  139;  Barker's,  398; 
PhUips's,  499 

Mine  lifting  machinery,  Cowpers' 

Gitent,  179 
erals,  Browne  and  Veale's  pa^ 
tent  improvements  in  the  pul- 
verisation of,  279 

'<  Miscellanea  ScientificaCuriosa," 
266 

Mitchell's,  Sir  T.  L.,  boomerang 
propeller,  448 

Montgomery's  patent  improve^ 
ments  in  brewing,  rectUying, 
and  dUtilling,  458,  481 

Morey's  patent  sewing-machines, 
194 

Morris's  patent  brick  and  tile 
machines,  376 

Morse's  improvements  in  electric 
telegraphs,  197 

Mortising  machines,  Furnccs's 
patent,  139 

Motive  power,  apparatus  for  as- 
certaining, Cottam's  patent,  58 
■,  improvements  in 
obtaining  and  applying,  Wild- 
ing's, 38,  41 ;  Campbell's,  339 ; 
Cowper's,  496 

Moths,  oO  of  turpentine  an  anti- 
dote to,  369 

Moulding  machines,  Fumess's 
patent,  139;  Brooman's  (sugar), 
141 

Mulbery's  patent  slide  valves,  35 

Murdoch's  patent  improvements 
In  converting  sea  water  Into 
ftresh.  ventilating  ships,  evapo- 
rating liquids,  and  in  concen- 
trating and  crystallizing  syrups, 
&c.,  115 

Museum,  British,  Library  Cata- 
logue, 148 

Musical  instruments.  Holt's  pa- 
tent pidates  or  valves  for.  478 

Mustard-pots,  Thomson  and  Var- 
nish's patent  glass,  518 


"Nautical  Almanack"  (review), 
123 

Naval  architecture;  itagments 
on,  by  Sir  Samuel  Bentham, 
245;  Christopher's  improve - 
nsentsln,  318;  Jordan's,  377 

-— >— >  armaments,  comparative 
eActaney  of  mfUtary  and,  389 
dry  docks,  United  SUtes, 


Naval  gunnery,  suggestions  for 
the  improvement  of,  452,  466 

Navigation,    application   of    the 
screw  to,  256 

,  River,  in  the  United 

States,  311 

-,  Ruthven's  patent  im- 
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provements  in,  138 

Neapolitan  stove,  Harvey's,  90 

Nets,  Pecqueur's  improvements 
in,  195 

Newey  and  Newman's  patent 
buttons,  studs,  and  dress  fasten- 
ings, 438 

Newton's  improvements  in  der- 
ricks, 139;  steam  boilers,  178; 
sugar  manufacture,  1 78 ; 
pumps,  furnaces,  generators, 
and  gauges,  239;  knobs,  280; 
planing,  tongueing,  and  groov- 
mg  machines,  208;  pipe-mak- 
ing, 298;  dressing,  shaping, 
cutting  and  drilling,  and  pile 
driving,  379;  leather,  418 

Nibb's  oxydite  condensing  lamp, 
801 

Nitrates,  Ecamot's  improvements 
in  the  manufacture  of,  478 

Norwich  Agricultural  Meeting, 
prizes  at,  18,  35,  60 


Oar,  form  of,  used  on  the  Bos- 
phoruB,  351 

Oil,  Knab's  improvements  In 
distilling,  113;  Knowlys'  in 
bleaching  and  clarifying,  137 

Oldknow's  improvements  in  lace 
machines,  496 

Oliver's  patent  dyeing  materials, 
396 

Operatives,  secondary  employ- 
ment for,  356,  363 

Orchil,  Robinson's  improvements 
in  manufacturing,  179 

Ores,  Young's  improvements  in 
treating,  158 

Organzine  silk.  Shute's  improve- 
ments in  spinning,  doubling, 
and  throwing,  495 

Ornamental  surfaces.  Shove's 
patent,  337 

Ovens,  Robinson  and  Lee's  im- 
provements in,  59 ;  Fitch's,  315 : 
Cowper's  (coke),  377 

Oxalic  aciil,  F.carnot's  improve- 
ments in  the  manufacture  of, 
478 

Oxydite  condensing  lamp,  Nibb's, 
301 

Packings  for  pumps,  pistons,  Src, 
Cary's  improvements  in,  198; 
Gillett's,  317 

Page's,  Mr.,  plan  for  the  embank- 
ment of  the  Thames,  431 

Paints,  Knowlys's  improvements 
in.  137:  Barlow's,  436 

Palates,  artificial,  Harrington's, 
119 

,  Holt's  patent,  for  musi- 
cal instruments,  478 

Palmer's  patent  candles  and 
wicks.  375 

Paper  making  machinery,  Amos 
and  Clark's  improvements  in, 
399 

Papier  machi,  Brindley's  patent 
mode  of  ornamenting,  417 

Paradis's  patent  springs,  459 

Parkinson's  patent  liquid  meters, 
120,  133 


Pamall's  patent  sewing  machine, 
397 

Passenger  registering  apparatus, 
Pownall's  patent,  416,  450 

Patent  law  cases;  Queen  v. 
Stocker  and  Bett's,  457 ;  Bett's 
r.  Walker  and  another,  516 

Patents,  ncwEnglish,  20, 40, 59, 80. 
99,  120,  140,  159,  180,  199,  220, 
240,  259,  280,  300,  320,  339,  360, 
380,  420,  439,  459,  479,  499,  519 

specifica- 
tions of  19.  35,  59,  75,  95,  113, 
137,  158,  178,  194,  218,  2.^8,  258, 
279,  297,  315,  .'S37,  375,  395,  414, 
436,  457,  477,  492,  517 

Irish,  79,  160,   260, 

360,  480,  520 

Scotch,  79,  159,  259, 


359,  440,  519 

recent   American,   78, 


97,  197,  299,  358,  379,  478,  498, 
519 

Patterns  for  castings,  Bucklin's 
improvements  in,  198 

Pavement,  Rcehn's  patent,  117; 
Hosking's,  197 

Peace  and  Evans's  patent  piston 
and  expansion  joint,  221 

Pearson's  liquid  meter,  150 

Peat  charcoal,  Vignoles's  patent 
method  of  ninnufacturing,  201, 
331 

compressing  machine,  Hiirs 

patent,  436 

Pecqueur's  patent  nets,  195 

Pendulous  steam  engines,  Joyce 
and  Co.'s,  74 

Pens,  fountain.  Hertz's  patent, 
19;  Thomson's,  37 

Periodicals,  Mathematical,  con- 
tributions to  the  history  of,  63, 
266,  4^6 

Perspective,  Herdman's  Princi- 
ples of,  505 

Phero-pneunia,  Willway's,  225 

Philip's  improvements  in  f:awing 
machines,  499 

Phillips's  fire  annihilator,  392. 436. 
456,  474 

Photography,  Talbot  and  Malone's 
improvements  in,  518 

Pigments.  Barlow's  improve- 
ments in,  436:  Knowlys's,  137 

Pile-driving  machines,  Newton's 
improvements  in,  379 

Piling  iron,  Cowper's  patent  mode 
of,  437 

Pipe-making  machines,  Newton** 
improvements  in,  298;  Buck- 
well's,  417 

Pistons,  Peace  and  Evans's  pa- 
tent, 221 

Planing  machines,  Fumess's  im- 
provements in,  1.^9;  Beard.xley 
and  Wood's,  199;  Newton's, 
298 

Plantagenet  razor,  69 

Plant's  patent  improvements  in 
making  iron,  61 

Plough,  Usher's  steam,  70,  78; 
Calloway  and  Purlcis's,  437 

Poncho,  the,  69 

Portland  harbour  of  refuge,  339 

Portmanteau,  railway,  Last's,  331 

Potter,  Egyptian,  3»1 

Potter's  improvements  in  spin- 
ning and  doubling  machinea. 
219 

Potts's  patent  curtain  poles  and 
rollers  for  blinds,  &c.,  116 

Power,    motive.    Wilding's    im- 
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provements  in  obtaining  and 
applying,  38,  41;  Campbell's, 
339:  Cowper**,  496 

Pevnall's  patent  passenger  regis- 
tering apparatus,  416,  430 

Preparing  fibrons  substances : 
Lister  and    Donisthorpe's   im- 

SroTements  in,  78 ;  Holt's,  95 ; 
lason's,  99;  Higgins  and 
Whitwoith's,  279;  Larkin  and 
Rhode's,  319;  Cottam's,  379; 
Fairbnm  and  Hetherington's, 
458;  Eccles's,  459;  Christie's, 
492 

Preserrlng  vegetable  matters, 
Brindley's  patent  mode  of,  417 

Preservers,  life,  Laurie's  patent, 
39 

Press,  hydraulic,  Lopresti's  pa- 
tent, 461 

,  printing,  Rose's  patent,  96  : 

Bodmer's,  158;  Mac  Gregor's 
suggestions  for  improving,  473 ; 
Carter's,  477 

Pressure  regulators,  Amos  and 
Clark's,  399 ;  Buchanan's,  458 

Preterre's  patent  tea  and  coffee 
ipoU,  257 

Principles  of  Perspective,  Herd- 
man^s,  505 

Prldeaux's  patent  furnace,  194 

Prince  Albert's  sewage  filter  tank, 
434 

Printing  press,  the,  Rose's  im- 
provements in,  96;  Bodmer's, 
158;  Worm's,  294;  Lebastier's, 
316;  Mercer  and  Blyth's.  317  ; 
Mac  Gregor's,  473;  Carter's, 
477 

Priae  steam  engine  of  the  Nor- 
wich agricultural  meeting,  18, 
35,  60,  133 

Pcixes,  geological,  79 

Propelling,  Ruthven's  patent  im- 
provements in,  138:  Grifflths't, 
219:  Bonnell't,  316:  Camp- 
bell's 339;  Calloway  and 
Purkis's,  437;  Sir  T.  L. 
Mitchell's,  448 

ships  of  war,  appllcar 

tion  of  manual  force  to,  285 

Public  taste,  and  the  ex]>osition 
of  1851,  83 

works,  blundering  in,  369 

Pulverization  of  minerals, 
Browne  and  Veale's  patent  im- 
provements in,  279 

Pulvermacher's  patent  galvanic 
batteries,  electric  telegraphs, 
electro-magnetic  and  magneto- 
electric  machines,  494 

Pumps,  Bessemer's  patent  centri- 
fugal disc,  21,  81 :  Shalder's 
fountain,  94 ;  Newton's  im- 
provements in,  239:  Tilley's 
portable  fire,  290 ;  Davies's  disc, 
496 

,  use  of  air  vessels  In,  94, 

157 

Pyramids,  the,  effect  of,  on  the 
winds,  351 

Quinn's  improvements  in  drying 
grain,  98 

**R^way  Economy,"  by  Dr. 
Lardner,  311 

Railways:  azlas, 393,  435 ;  Ber> 
trand's  patent  break,  196;  Hand- 
ley,  Duneaa,  and  M'Olashan's 
break,  289;  carriage  and  wagon 
springs,  170;  Torklngton's  pa- 


tent chairs,  299;  Chamroy's 
patent  helical,  258;  Maeneil 
and  Barry's  iron  sleepers,  195 ; 
Alliott's  patent  station-time 
and  carriage  velocity  register, 
361 :  report  of  the  Royal  Com- 
missioners on  the  application 
of  iron  to,  105,  133,  281 ;  ana- 
lysis of  evidence,  305,  325,  344, 
508;  Wood's  self  acting  switches, 
299;  Knight's  trucks,  359;  Ku- 
ran's  wheels,  299 

Ransomes  and  May,  Messrs.,  on 
the  Royal  Agricultural  Society's 
steam-engine  prise,  133 

Rastrick,  J.  U.,  Esq.,  C.E.;  Evi- 
dence on  the  application  of  iron 
to  railway  structures,  305 

Razor,  '•  Plantegenet,"  69 

Reaping  machines,  Whitworth's 
improvements  in,  518 

Rectifying,  Montgomery's  patent 
improvements  in  458,  481 

Reed^s  steering  apparatus,  499 

Reflectors,  Bush's  patent,  38 

Refuge,  harbour  of,  at  Portland, 
389 

Registered  designs  for  articles 
of  utility,  20,  40,  60,  80,  100, 
120,  140,  160,  180.  200,  220,  240, 
260,  280,  300,  320,  340,  360,  380, 
400,  420,  440,  460,  480,  500,  520 

Registering  apparatus,  Pownall's 
passenger,  416,  450 

Regulators,  gas,  Hulett  and  Pad- 
don's  patent,  337,  341 ;  Spray 
and  Nevett's,517 

'■  ,  pressure,  Amos  and 
Clark's,  399 ;  Buchanan's,  458 ; 
Cowper's,  496 

Report  of  the  Royal  Commis- 
sioners on  the  Application  of 
Iron  to  Railway  Structures,  105, 
133,  281 ;  Analysts  of  Evidence, 
305,  325,  314,  508 

Relay  system  in  factories,  234 

Remedies,  chemical  action  of,  275 

Rhine,  the,  bridge  over,  at  Co> 
logne,  335 

Ricardo's  electric  insulator,  12 

River  navigation  in  the  United 
States,  311 

Road  pavement,  Roehn's  patent, 
117 

Roberts'ii  improvements  in  the 
manufacture  of  bricks  and  tiles, 
496 

Robinson  and  Lee's  patent  im- 

Srovements  in  bread,  ovens,  and 
imaces,  59 

Robinson's  improvements  in  ships' 
windlasses,  36 

(J.)  improvements  in  ma- 
nufacturing cudbear  and  orchil, 
179 

Rock,  Newton's  machinery  for 
dressing,  shaping,  cutting,  and 
drilling,  379 

Rodgers^ patent  white-lead,  114 

Roehn's  patent  pavement,  117 

Rollers  for  blinds  and  plans, 
Potts's  patent,  116 

Roofs,  carriage  and  boat,  Brother- 
hood's, 59 

Ropes,  Browne's  Improvements 
in  the  manufacture  of,  19;  Wil- 
son's (wire),  379 

Ropes's  tang  attachments  for 
table  cutlery,  359 

Rose's  patent  printing  press,  96 

Rowan  and  Son's  mode  of  venti- 
lating factories,  449 


Rowley's  improvements  In  wea« 

ver's  mails  and  dress  fosteningi. 

818 
Rufford,    Marson.    and    Finch's 

patent  baths  and  wash-iubs.4S9 
Russia,  great  suspension  bndge 

in,  13 
Russian  mode  of  tanning  leathar, 

485 
Ruthven's  patent  improvements 

in  navigating  and  propelling, 

138 

Sacks,  Browne's  improvements  in 
the  manufacture  of,  19;  Gar* 
lock's,  879 

Saddles,  Brooman's  patent,  218 

Salinometer,  How's  patent,  75 

Sankey,  W.  H.  V.,  Esq.,  C.B.,  on 
tubular  bridges,  388 

Satterlee's  process  for  burnishing 
metals,  98 

Sawing-machines,  Cottam's  im- 
provements in,  58;  Fumesa's, 
139:  Barker's,  398;  PhUips's, 
499 

Scientific  Almanacks(revlew),123, 
152 

Scott's  sundials,  499 

Screen  and  smut  machine,  Wil- 
liams's, 111 

Screw,  application  of,  to  naviga- 
tion, 256 

,  patents,  132 

Sculpturing  machines,  Dnperry's 
patent,  417 

Searcoast  towns,  drainage  of,  87 

walls,  88 

— -  water,  Murdoeh's  patent  pro- 
cess for  converting  into  flresh, 
115 

Seaward  and  Capel's,  Messrs., 
letter  to  the  Adnoiralty,  on 
marine  ateam  engines  and 
boilers,  48 

Secondaiy  employment  for  open- 
tives,  356,  863 

Sewage  filter  tank,  Prince  Al- 
bert's, 434 

Sewing  machine,  Bean's,  99 ;  Mo- 
rev's  191 ;  Pamall's,  897 

Shafting,mill,Bancroft's  Improve- 
ments in,  319 

Shalder's  fountain  pump,  94 

Shaping  machine,  Newton's  pa- 
tent, 379 

Sharpening  machine,  Fomess's 
patent,  139 

Shaw's  patent  air  gun,  114 

Sheathing  for  ships,  Grantham's, 
36:  Yule  and  Chanter's,  US 

Shield  and  Coles'  stoves,  78 

Ship  blocks,  Captain  Chamier's 
patent,  178 

Ship  building,  Forster's  improve- 
ments in,  19;  Jordan's,  877 

Ships,  propelling,  application  of 
manual  force  to,  285 

,  Lincoln's  mode  of  lilting 
over  shoals,  358 

-,  sheathing  of,  Oraatham'a 


improvements  in,  36;  Yule  and 
Chanter's,  113 

,  speed  and  leeway  of,  B«r- 

thon's  patent  instrument   for 


indicating,  501 
ventilator. 


tent,  115 

■^— ,  windlasses. 


Murdoch's  pa- 


Robinien't 


patent,  36 
Shoals,  Lincoln's  mode  of  Ultiag 
vessels  over,  850 
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Shoes,  Walker'f  patent  rotary  beel 
for.  75 

Shove's  patent  ornamental  sur- 
faces, 337 

Shower-bath,  Loseby's,  portable 
erane,  476 

Shute's  improvements  in  spinning, 
doubling,  and  throwing  organ- 
sine  silk,  495 

Signal-house,  Sunderland,  91 

Sleepers,  iron,  Hacnetl  and 
Barry's  patent,  195 

Sleeves,  Stovel's  patent,  338 

Slide  valves,  Mulbery's  patent, 
35 ;  Maaeline's,  121 

Slotting  machines.  Whitworth's 
patent,  518 

Smoke,  Johnson  and  Cliffe's  pa- 
tent method  ofpreventing.  Si 8 

Smut  machine,  Williams's,  11 

Soap,  Bowden  and  Longmald's 
improvements  in  the  manufac- 
ture of,  37;  Dunn's,  159 

Society,  British  Meteorological, 
435 

,  Royal  Agricultural,  prixe 

steam  engine  of,  18,  35,  60,  133 

Spangenberg's  improvements  in 
draining  and  blanching  sugars, 
98 

Spark  arrester.  Cutting's,  478 

Speciflcations  of  recent  English 
patents.  19,  35,  58,  75,  95,  113, 
158,  178,  194,  218,  238,  258,  279, 
297,  315,  337,  375,  395,  414,  436, 
457,  477,  492,  517 

Spinning  machines.  Lister  and 
Donisthorpe's  improvements  in, 
78 ;  Potter's,  219 ;  Higgins  and 
Whitworth's,  279;  Larkin  and 
Rhode'8,319;  Fontainemoreau's, 
319;  Kirkman's,  339;  Ifacin- 
doe's,  376 ;  Cottam's,  879 ;  Fair- 
bairn  and  Hetherington's,  458 ; 
Eccles's,  459 ;  Jenkinson  and 
Priestley's,  492 ;  Shute's,  495 

Spowers's  improved  electric  insu- 
lators, 12 

Spindle  for  dasher  chums,  Grubb's, 
490 

Spray  and  Nevett's  improvements 
in  steam  engines,  517 

Springs,  carriage,  Fuller  and  Ta- 
bemacle'e  patent,  88 
■  '      '•      '  "    »    Mr«     wj  t     A« 
Adams  on,  170 

.,  Paradis's  patent,  459; 


Fisher's,  477 

Staite  and  Petrie's  improTements 
in  electric  lighting  and  galvanic 
batteries,  240,  246,  261 

Starch,  Attwood  and  Renton's 
improvements  in  the  manufac- 
ture of,  219,  236 

Station-time  of  raUway  carriages, 
Alliott's  patent  apparatus  for 
registering,  361 

Stays,  Thomas  and  Marsh's  pa- 
tent, 138 

Steam-boat  forms,  8 

boUers,  Garrett's  Improve- 
ments in,  39;  Leigh's,  76; 
Knowlys's(ftimaoe),137 ;  Holds- 
worth's,  139;  Newton's,  178 

—  .   on  the   eiiuses  of 


the  explosions  of,  191,  229,  252, 
276,266 

— --engines;  Lieut.  Gordon's 
(R.N.)i  marine,  I;  the  priae 
steam  engine  of  the  Nonrieh 
anienltnral  meeting,  18,  35,  66, 
138;    Garrett's  fmprovements, 


'  38 ;  Joyce  and  Co.'s  pendu- 
lous, 74;  Leigh's,  76;  Besse- 
mer's  osdllating,  81 ;  Wesson's 
condensing,  99 ;  Cowper's,  17  9; 
Macneil  and  Barry's,  195;  Good- 
fellow's.  219;  Griffith's,  219; 
Bonnell's  rotary,  816;  Donls- 
thorpe  and  Milne's  break,  414; 
Hackworth's  improvements, 
494;  Davies's,  496;  Spray  and 
Nevett's,  517 

for  the  Andes,  267 

•generator8,Brooman's(Boa- 


tigny's),  38,  50 ;  Newton's,  289 ; 
Wilkinson's,  433 

pipes,  Stillman's,  499 

-plough,  Usher's  patent,  76, 


78 


239 


-pressure  gauge,  Newton's, 

-valves,  Mulbery's  patent, 
35;  Corliss's,  97;  Mazeline's, 
121;  Goodfellow's,  219;  Peace 
and  Evans's,  221 

-vessels;  Talbot, 348;  Ivan 


hoe,  848, 349;  Royal  Sovereign, 
348;  Meteor,  348;  Banshee, 
348,  350,  366,  367,  893  ;  Vivid. 
367,  368 ;  Fire  Queen,  367,  368 ; 
Tartar,  349 ;  Aladdin,  349 ;  Cin- 
derella, 349;  Harlequin,  849; 
Escape,  349 ;  Wisard,  349 ;  Dra- 
gon, 349 ;  Caradoc,  350, 367, 393 ; 
St.  Columba,  850,  366,  367,  368, 
393;  Llewellyn,  350,  365,  366, 
367.  368,  393 ;  Anglia,  365,  368 ; 
Cambria,  365,  368;  Hibemia. 
365,  868 ;  Scotia,  365,  368 ;  At- 
lantic and  Pacific.  401 ;  Go- 
vemole,  344 ;  Holyhead  and 
DubUn,  348,  365,  393;  Pro- 
pontis,  332;  Waterwitch,  311 
-,  veneer  cutting  machines. 


Steadman's,  380 

Steel,  Sir  F.  C.  Knowles'  improve- 
ments in  the  manufacture  of, 
25,  45 ;  Holland's,  75 ;  Heath's, 
196 

Steering  apparatus,  Reed's,  499 

Stephenson,  Robert,  Esq.,  C.E., 
M.P.;  evidence  on  the  applica- 
tion of  iron  to  railway  struc- 
tures, 345 

Stillman's  steam  pipes,  499 

Stirling,  J.  D.  M.,  Esq.;  evidence 
on  the  application  of  iron  to 
railway  structures,  514 

Stocker's  patent  beer  engines, 
measures,  and  tobacco  boxes, 
417 

"  Stockton  Bee,"  63 

Stone,  Newton's  patent  machinery 
for  dressing,  shaping,  cutting 
and  drilling,  379 

Stovel's  improvements  in  coats 
and  sleeres,  338 

Stoves,  Shield  and  Cole's,  78; 
Harvey's  (Neapolitan),  90 ;  Ed- 
ward's (gas)  238;  Boggett's  (gas) 
241,258 

Street  sweeping  machines,  Whit- 
worth's patent,  518 

Strubing's  patent  axle-boxes, 
bearings  and  alloys,  458 

Studs,  Newey  and  Newman's  pa- 
tent, 438 

Sturges  and  Harlow's  patent 
bedsteads,  896 

Sugar,  Greenwood  and  Parker's 
improTtnents  in  the  maau- 
Ihcture  of,  86;  Spangenberg's, 
98;     Murdoch's,    115;    Broo* 


man's,    141 ;     Newton's,    178; 

Finxel's,    319,  321 ;   Cowper's. 

398,    419;     Birkmyre's,    496; 

Stillman's  490 
Sulphuric  and  sulphurous  acids* 

Eoamot's  improvements  in  the 

manufacture  of,  478 
Sunderland  signal-house,  91 
Sun  dials,  Scott's,  499 
Suxfnees,    ornamental,     Shove's 

patent,  835 
Suspension  bridge  in  Russia,  18 
,        tepering, 

Dredge's,  92,  329 
Sutton's  a4jusUble  inkstand,  491 
Sweeping  machines,  street,  Whit- 
worth's patent,  518 
Switch,       self-«cting      r^way, 

Wood's,  299 
Syrups,  Greenwood  and  Parker's 

Satent  filters  for,  86;  Mur- 
och's  improvements  In  eon- 
centimting  and  crystaUiaing, 
115 

Tables,  Cowley  and  Hickman's 
patent,  377 

Talbot  and  Malone's  improve- 
ments in  photography,  518 

Tang  attachment  for  table  cut- 
lery, Ropes's,  859 

Tanning  leather,  Newton's  pa- 
tent process  of,  418;  Russian 
mode  of,  485 

Tar,  Cowper's  patent  mode  of 
distilling,  377 

Taste,  public,  and  the  exposition 
of  1851,  83 

Taylor's  patent  linting  machines, 
418,44] 

Teapots,  Grifflths's  improve- 
ments in,  238 ;  Preterre's,  257 

Teeth,  artificial,  Harrington's 
patent,  119 

,  machine  for  cutting,  Cor- 
less's,  97 

Terry's  improrements  in  the  pre- 
paration of  fire-wood,  196 

Thames,  the,  embankment  of,  431 

Thomas  and  Marsh's  improve- 
ments in  looped  fhbrics,  arti- 
cles of  dress,  8:c.,  138 

Thompson    and    Varnish's    im- 

grovements    in    ornamenting 
ikstands,  mustard-pots,    and 
glass  vessels,  518 

■    (B.)  improvements  in 
the  manufacture  of  iron,  119 
Thomson's  patent  fountain  pens 

and  drawing  Insltuments,  87 
Throwing  machines,  Shute's  im- 

«rovements  in,  495 
lent-tout,"  or  railway  portman- 
teau, Last's,  331 
Tile  machines,  Morris's  improve- 
ments  in,     376;     Buckwell's, 
417;  Grimsley's,  477 
Tiles,  Robert's  patent,  496 
Tilley's  portable  fire  pump,  290 
Tobacco  boxes,  Stocker's  patent, 

417 
Tongueing   machines,  Fumess's 
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Tubes,  boiler,  Lebastier'i»  patent, 
310 

Tubular  bridge,  Britannia,  open- 
ing of,  189 

,  new  construc- 
tion of,  888 

Tucker's  patent  mantel-pieces, 
77 

Turning  nucbines,  Fumess's 
improvements  in,  130 

Tum-Ubles,  Wood's  patent,  19 

Turpentine,  oil  of,  an  antidote  to 
moths,  869 

Twisting  machines,  Kirkman's 
patent,  339 ;  Mackindoe's,  376 

United  States,  state  of  the  iron 
manufacture  in  the,  63;  river 
navigation  in,  811 ;  naval  dry 
docks,  375;  mail  steamers, 
"  Atlantic"  and  "  Pacific,"  401 

Usher's  patent  steam  plough,  70, 
78 

Utility,  designs  for  articles  of, 
registered,  20,  40,  60,  80,  100, 
120,  140,  160,  180,  200,  220,  240, 
200,  280,  800.  820,  340,  860,  880, 
400,  420,  440,  460,  480,  500,  520 

Valves,  Mulbery's  patent,  $5; 
Corliss's,  97 ;  Mazeline's,  121  : 
Goodfbllow's,  219;  Peace  and 
Evans's,  221;  Watson's,  315; 
Buchanan's,  458;  Holt's  (for 
musical  instruments),  478 

Vegetable  matters,  Brindley's  pa- 
tent mode  of  preserving,  417 

Velocity  of  railway  carriages, 
Alliott's  patent  apparatus  for 
regiatering,  861 

Veneer  cutting  machine,  Bted- 
man's,  880 

Veneering,  Meadows's  patent  im- 
provements in,  279 

Venetian  blind  bracket.  Cope  and 
Collinson's,  181 

Ventilating,  Murdoch's  improve- 
ments  in,  115;  Bums's,  352; 
Rowan  and  Sons,  449 

Vices,  Harconrt's  iwtent,  120 

Victoria  Docks,  802 

Vidie's  patent  Indicators,  376 


Vignoles,  Chas.,  Esq.,  C.E.;  sus- 
pension bridge  over  the  Dnieper, 
18;  patent  method  of  manufac- 
turing peat,  charcoal,  or  coke, 
201,  831 

Wagon  weighing  machine.  Bat- 
ters, Clements,  and  Morton's, 
380 

Walker's  patent  rotary  heels,  75 

Walls,  sea,  88 

Wash-tubs,  Rnfford,  Marson,  and 
Finch's  patent,  489 

Water,  Lunplough's  patent  sys- 
tem of  supplying,  to  towns,  437 

,  sea,  Murdoch's  patent  pro- 
cess for  converting  into  ftesh, 
115 

Watering  streets,  mode  of,  adopted 
at  Malta,  350 

Watson's  (W.)  mode  of  destroying 
weevil  in  grain,  198 

(H.)  patent  cocks  and 

valves,  315 

Wearing  apparel,  Bailey's  im- 
provements in,  87;  Drieu's,  117; 
Stovel's,  338;  Dawson's  (cut- 
ting-out machine),  338 

Weaving,  Browne's  improvements 
in,  19;  Combe's,  39;  Drieu's, 
117;  Jamieson's,  297 ;  Rowley's 
^nalls),  318;  Larkln  and 
Rhodes',  319;  Barlow's,  379; 
Eccles's,  459 ;  Christie's,  492 

Weevil  in  grain,  Watson's  mode 
of  destroying,  198 

Weighing  machines,  Holt's  pa- 
tent, 95 

Welding  steel  to  cast  iron,  Fur- 
ness's  patent  method  of,  139 

Wheat  cleaner.  Wren's  patent, 
288 

Wheels,  railway,  Kuran's,  299; 
Chambers's,  395 ;  Donisthorpe's, 
458;  Fisher's,  477;  Christie's, 
492 

White  lead,  Rodgers' patent,  114 

White's  Ephemeris,  127 

Whitworth's  patent  lathes,  slot- 
ting, reaping,  and  street  sweep- 
ing machines,  618 

Wicks,  Palmer's  patent,  875 


Wild)  C.  H.  Esq.,  C.E.:  evidence 
on  the  application  of  iron  to 
railway  structures,  500 
Wilding's  patent   improvements 
in  obtaining  and  applying  mo- 
tive power,  38,  41 
Wilkinson,  Esq.,  Thomas;   con- 
tributions to  the  history  of  ma- 
thematical periodicals,  68,  266, 
446;      additional    memoir    of 
Emerson,  the  mathematician, 
144 
Wilkinson's  steam  generator,  488 
Williams's  screen  and  smut  ma- 
chine, HI 
Willway's  phero-pneuma,  225 
Wilson's  patent  wire  ropes,  379 
Winding  machines,  Combe's  pa- 
tent, 89 
Windlasses,     ships,    Robinson's 

patent,  36 
Winds,  effect  of    the  pyramids 

on,  851 
Winnowing  machines,  Fisk's,  498 
Wire  ropes,  Wilson's  patent,  879 
Wires,  electric,  contraction  of,  12 
Wood  sawing  machines,  Cottam's 

patent,  58 
Wood's  patent  turn-tables,  19 

(t.  B.)  self-acting  railroad 

switch,  299 
Wool,  Lister  and  Donisthorpe's 
improvements  in  machines  for 
preparing,  combing,  and  spin- 
ning, 78 
Works,  public,  blundering  in,  369 
Worms'  improvements  in  print- 
ing, 294 
Worsdell's  improvements  in  en- 
velope-making machines,  415, 
421 
Wren's  patent  wheat  cleaner,  288 
Wyatt's  patent  coating  for  iron, 
838 

Yacht,  Bonney's  safety,  491 
Tarns,  Combe  s  improvements  in 

the  manufacture  of,  379 
Young's  patent  mode  of  treating 

ores,  158 
Yule  and  Chanter's  patent  ships' 

sheathing,  113 


a 

LIBUTSKANT  OORDOn's   MABINB   BTBAU  BNGIMBB. 
(Registered  December  28,  1849.) 

The  aooorapBnying  enrnvingB  represent  a  design  for  a  pair  of  marine  steam 
engines  which  Xieut.  Gordon  has  lately  submitted  to  the  Lords  of  the  Admiralty,  and 
has,  for  the  sake  of  better  verification,  registered  under  the  Designs  Act.  They  may 
be  considered  as  exhibiting  the  matured  fruits  of  that  long  and  diligent  studir  of  the 
subject,  of  which  Mr.  Gordon  has  already  given  proofs  in  his  published  Treatise^ 
and  also  of  the  extensive  practical  experience  which  he  has  bad  as  an  officer  of 
the  Steam  Navy,  having  been  first  officer  of  the  InflembU  during  her  late  steam 
service  round  the  world— -a  service  "  far  exceeding  anythinff  yet  accomplished  by 
any  other  vessel  of  the  Royal  Navy.**  We  shall  first  give  Mr.  Gordon's  own 
description  of  this  arrangement,  as  it  appears  on  the  files  of  the  Designs  Office, 
and  then  append  to  it  some  letters  addressed  by  him  to  the  Admiralty,  which 
eontain  a  full  exposition  of  its  merits  and  advantages. 

Dtscripticn, 

Fig.  1  is  a  side  elevation,  partly  in  section,  of  a  pair  of  engines.  AA  are  the 
cylinders,  which  are  placed  close  together,  and  set  in  a  fore  and  aft  line  with  the  two 
cranks,  B  B,  upon  the  main-shaft  C.  D  D  are  the  induction  ports,  and  EE  the  iedue- 
tion  ports :  the  latter  are  of  the  usual  sise,  but  the  former  are  much  smaller,  being 
just  of  sufficient  size  to  permit  the  elasticity  of  steam  in  the  cylinder  to  equal  that 
in  the  boiler  when  cut  off  at  one- tenth  of  the  stroke,  a  is  the  expansion  valve,  6, 
the  regular  steam  valve ;  cc  other  slides  moved  by  hand,  when  necessary,  by  which 
the  area  of  the  ports  may  be  lessened,  and  the  steam  so  cut  off  at  less  than  one- tenth 
of  the  stroke.  The  expansion  valve  is  worked  by  means  of  tibe  wheel  gearing  dd^ 
and  has  an  uniform  continuous  motion  communicated  to  it.  The  slide,  or  steam,  and 
eduction  valves  are  worked  by  an  eccentric,  in  the  usual  manner.  Motion  is  com* 
municated  to  the  paddle-wheel  shafts  by  pinions,  F  F,  which  work  within  wheels, 
G  G,  keyed  on  the  ends  of  each  paddle- wneel  shaft.  These  wheels  are  toothed  inside 
the  periphery,  as  clearly  shown  in  fig.  2,  which  is  a  part  cross-section  of  the  con- 
nections of  the  mainshaft  with  the  paddle-wheel  shaft.  I  is  the  boiler,  which  is 
of  the  locomotive  form,  with  a  fire-grate  surface  equal  to  that  now  employed  for 
engines  of  an  equal  nominal  power,  and  worked  at  a  pressure  of  not  less  than 
45  lbs.  on  the  square  inch.  The  steam  previous  to  being  supplied  to  the  cylinders  is 
passed  through  an  annular  steam  chest,  k^  placed  within  the  base  of  the  funnel  and 
above  the  top  of  the  boilers.  The  waste  feed- water  for  the  boilers  is  supplied  by  the 
evaporation  of  salt  water,  contained  in  flat  chambers,  L  L  (surrounding  the  funnel), 
the  steam  evaporating  from  which  is  condensed  in  vessels  placed  in  the  paddle-boxes ; 
and  this  water,  previous  to  being  forced  into  the  boilers,  is  heated  in  the  spiral  pipe 
M,  placed  in  the  smoke-box.  The  boilers  are  to  be  protected  bv  coal-boxes  extending 
over  them  to  the  level  of  the  surface  of  the  water.  The  configuration  of  the  parts 
described,  together  with  the  pressure  of  steam  employed,  admits  of  the  engines,  when 
the  pistons  are  travelling  at  double  the  ordinary  velocity,  being  able  to  propel  the 
paddle-wheels  with  an  equal  effect  to  engines  of  donble  the  nominal  power  on  the 
present  system  of  construction,  and  with  also  about  half  the  usual  consumption  of 
fuel.  — 

Official  Correspondence* 
No.  I. 

7\>  the  SeereUuy  of  the  Admiralty* 

Iiondon,  October  ind,  1849. 

Sir, 

1.  I  beg  permission  to  draw  the  attention  of  the  Lords  Commissioners  of 
the  Admiralty  to  the  great  and  unnecessary  expenditure  of  fuel  in  Her  Majesty's 
steamers,  and  to  submit  a  plan  for  their  Lordship's  consideration,  by  means  of 
which  the  co$t  of,  and  space  occupied  by,  marine  engines  will  be  reduced  one  half: 
whilst  their  expenditure  of  fuel  at  fuU  speedy  and  m  other  velocities,  will  likewise 
be  diminished  one  haffi-^tm  also  will  be  their  weight  and  liability  to  damage  from 
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■bat    On  the  other  h4Dd,   i}i«r  upabllitj  of  perfonniiig  dutBDoa  noder  ■ 
with  a  giren  amoant  of  fuel,  will  be  doubled. 

2. 1  further  beg  leafe  to  submit,  that  tbe  ■jttem  which  hu  been  reeeiitlj  ponDed 
with  ft  view  of  producing  a,  greater  eoonom;  of  fuel,  hu,  unfortunately,  in  tome 
ioitances,  had  quite  a  contrary  effect  The  ayatem  to  which  I  allude  is  the  erroneow 
one  of  carrying  out  the  principle  of  expansion  by  meani  of  engines  and  boilen  which 
bear  a  greater  proportion  to  tonnage  than   either  acience  or  expcrienee  w 

Kg.  1.  Tig. .  2 


d.  ttelies  ft  has  betett  iMumed  tbat  the  nominal  hones-power  should  in  all  cases 
bear  a  proportion  equal  to  half  the  tonnage.  But  if  a  certain  ntio  (such  as  Tialf^ 
be  assumed  as  correct  for  a  given  tonnage,  it  is  eqnallj  clear  that  the  proper  propor- 
tion of  all  other  vessels  should  be  in  the  ratio  of  the  tquaru  of  the  cubt  roots  of 
their  tonnage, 


{^(»VTonnage)«] 


that  is,  if  it  were  deemed  correct  t6  place  engines  of  500  horses-power  iti  a 
Teasel  of  1000  tons  (such  as  the  l^hynx),  it  would  be  erroneous  to  place  800  horses* 
power  in  a  vessel  of  1600  tons  (such  as  the  Retribution) ;  and  vet  this  practice 
nas  been  carried  out.  The  proper  amount,  in  the  latter  case,  snould  have  beeii 
684  horses-power  instead  of  800  horses-power ;  for, 

H.P.  H.P. 

Ai  •  -/lOOO.",  or  10«  =  100  :  500.  : :  « -•1600.*,  or  11*7»  1 684. 

4.  Havinff  devoted  my  attendon  to  the  particular  study  of  this  subject  for  several 
years,  I  beg  leave  to  submit,  for  their  Lordships*  consideration,  that  I  will  undertake 
to  place  such  engines  and  boilers  into  any  ateam-vessel  afloat — ^that  her  consumpdon 
of  fuel  at  ruLT.  bpbeo  shall  only  amount  to  ona  half  of  what  it  has  hitherto  been 
under  the  present  system. 

5.  I  do  not  propose  any  fundamental  deviations  from  established  rules  in  the 
construction  of  engines  and  boilers,  but  such  a  peculiar  adaptation  of  well-tried 
means  as  will  insure  the  success  of  the  object  in  view,  viz.,  a  reduction  of  one- half 
the  expenditure  of  fuel  in  all  cases,  and  under  all  circumstances,  together  with  a 
corresponding  reduction  in  the  cost  and  weight  of  engines  and  boilers. 

6.  A  portion  of  the  improvements  whien  I  now  have  the  honour  to  propose 
were  some  time  since  brought  under  the  notice  of  a  former  Board  of  Admiralty, 
through  the  medium  of  a  '*  Treatise  on  the  Economy  of  Marine  Steam  Engines,'* 
which  I  published  in  1845*  Since  which  period  my  own  experience,  and  that  of 
others,  has  iullv  confirmed  the  justness  of  my  anticipations — ^that  the  general 
introduction  of  low-pressure  engines  of  a  high  nominal  power  would  not  meet  the 
ends  of  economy. 

7.  As  a  proof  of  the  correctness  of  the  assertions  which  I  have  made  in  the 
second  paragraph  of  this  letter,  I  beg  to  draw  the  attention  of  their  Lordships  to 
the  comparative  performance  of  Her  Majesty's  steam  vessels  Inflexible  and  Fury^ 
whilst  employed  on  the  China  station  between  the  months  of  December,  1848,  and 
June,  1849. 

8.  These  vessels  are  precisely  alike  in  form  and  tonnage,  with  the  same  armaments 
and  complements  of  men,  whilst  the  Fury  has  the  advantage  of  spreading  a  larger 
amount  of  canvas.  The  engines  of  the  Inflexible  are,  however,  only  of  878  horses- 
power,  whilst  those  of  the  Fury  are  515  horses-power — an  amount  being  nearly 
equal  to  half  her  tonnaae;  but,  notwithstanding  this  disparity,  the  following  state- 
ments will  prove  that  me  performance  of  the  Inflexible  in  the  stated  period  has 
been  sunerior  to  that  of  the  Fury  ;  although  the  t^ry^s  proportion  of  power  arrives 
so  nearly  at  the  standard  of  perfection  which  has  been  aimed  at  in  adopting  the 
present  system  of  expansion. 

9.  Comparative  statement  of  performance  of  Her  Majesty's  ships,  Inflexible  and 
Fury: — 

Betufeen  December,  1848,  and  Jum  1849. 

H.M.S.  Inflexible  steamed. .  ..8590  miles  by  patent  log» 

and  conramed 1250  tons  of  fae), 

in-  performing  that  distance  at 
the  rate  of. 6*8  miles  per  ton. 

Between  November,  1848,  and  June,  1849. 

H.M.S.  Fkry  steamed  and  sailed ....  7500  miles, 

and  consumed 1450  tons  of  fuel, 

in  performing  that  distance  at  the 
rate  of •• 5*2  miles  per  ton« 
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The  above  dittancas  were  perfonned  in  nearly  the  aame  looalitieBi  and  in  giniilar 
weather ;  the  Fury  having  towed,  during  the  period,  Her  Majeaty'a  ihip  Has^mgM 
a  distance  of  about  1600  roilee ;  but  she  also  noade  use  of  sails,  only  for  a  great  part 
of  one  voyage,  whieb  reduces  the  cases  to  much  similarity. 

The  speed  of  the  Inflemible  is  also  superior  to  that  of  the  JPury^  althougb  be? 
power  is  so  much  inferior.  This  eras  proved  by  the  voysge  whiqb  diese  vessels 
made  from  Hong  Keijg  to  Siugapore  in  May  last,  eaoh  having  the  same  quantity  of 
eoals  on  board  at  starting,  and  both  experiencing  ealms  and  smooth  water  Uirougbout 
the  passage^  The  Inflexible  perfonned  the  £stanee  in  a  few  bmirs  kia  time,  and 
with  a  enudler  expenditure  of  fuel  than  the  Fwrjf ;  thus  proving  Uhi  failure  s/ 
tbat  system  which  endeavours  to  eeonomia^  fuel  by  Uie  employment  of  engines  and 
boilers  which  are  quite  disproportioned  to  Uie  wants  of  the  vessel. 

10.  Another  instance  of  great  expenditure  from  the  same  causes  occurs  in  the 
case  of  Her  Majesty's  steam- ship  Medea,  whose  former  engines  of  220  horses- 
power  have  been  replaced  by  a  pair  of  350  horses-power ;  and  on  a  recent  trial 
in  ealm  and  smooth  water,  working  expansively  wUb  one  boiler,  bar  eoesumplion 
of  fuel  was  about  35  tons  in  a  distance  of  dSO  miWa,  or  at  the  rale  of  about 
9  miles  per  ton ;  whilst  the  InjUxibUy  aHbeogb  of  300  tone  greater  meaaeremetsti 
would,  under  aimilar  eireumstanoes,  have  obtained  at  leaat  11  miles  per  ton. 

11.  I  further  beg  to  demonstrate,  by  a  comparative  statement  of  im  milea  per  len 
obtained  in  the  cases  of  the  Cyclops  and  Inflexible,  how  small  has  been  the  supe- 
riority of  the  latter  vessel,  although  the  Oyehpe  did  not  use  expansion  gear : — 

H.M.S.  Cyehpe  consamed,  in  three  years.. ..     5,467  tons, 

in  steaming , 29,314  miles, 

at  the  rate  of 5*5  miles  per  ton, 

or  allowing  for  greater  tonnage    6*    do.        do. 

H.M.S.  IfffiexilAe  conanmed,  in  thrse  yeara   ,  •     8,500  tons, 

in  steamiDg • 64,714  miles, 

at  the  rate  of  •  • 7*61  miles  per  ton. 

But,  in  the  latter  case,  about  24,000  miles  were  performed  in  making  long 
voyages  on  low  powers,  and  with  the  constant  aia  of  &ir  winds  and  sails. 
Under  sails  alone  sue  has  performed  about  4000  miles  in  addition. 

12.  Whilst  employed  on  the  New  Zealand  station,  between  January  and  June, 
1847,  the  LifleMle  was  under  steam  about  29  days,  performing  a  distance  of  5083 
miles  with  an  expenditure  of  875  tons  of  fuel,  at  the  rate  of  about  5 '8  miUs  per 
ton,  and  in  this  instance  showing  no  superiority  over  the  average  performance  of 
the  Cychve. 

SeeinKUy. — ^Between  December  1848,  and  June,  1849,  the  Inflexible  performed, 
under  steam  and  sail,  a  distance  of  11,508  miles  with  an  ex|)enditure  of  1688  tons 
of  very  good  fuel,  at  the  rate  of  6 '8  miles  per  ton,  showing  a  slight  superio- 
ri^over  the  average  performance  of  the  Cyclops. 

Thirdly. — Her  Majesty's  ship  Fixen  steamed  for  eleven  days,  on  her  passage  to 
the  Cape,  against  the  S.E.  trade  wind,  at  an  average  rate  of  at  least  7*5  knots  per 
hour,  and  an  expenditure  of  only  23*5  tons  per  day  of  inferior  fuel,  or  7*6  miles 
per  ton. 

,13.  These  facts  will  prove  bow  slight  has  been  the  eoofiemrca/ superiority  of  even 
the  Inflexible  over  the  Cyclops  and  Vixen,  whilst  the  inferiority  of  the  Fury  and 
other  vessels  having  similar  engines  of  great  proportionate  power,  has  been  like- 
wise poieled  o«t. 

14.  Lastlv :  I  would  beg  to  call  their  Lordahips'  attention  to  the  large  espso- 
ditnre  wbiek  has  been  ineurred  by  fitting  engines  of  500  horses-power  to  the  ^My 
and  nsany  others  of  her  class,  when,  even  under  the  old  system,  it  has  been  provod 
that  engines  of  380  horses-power  would  have  been  more  effective,  whilst  saving  a 
s«m  of  at  leaat  5000^  each  in  prioie  eost,  and  effecting  a  eonsiderebk  leduelioD  in 
woJMki  sod  expendilnre  of  fneL 

But,  by  the  plan  wbioh  I  propose^  a  farther  saving  of  one^hi^  in  all  points  would 
be  nndeabtedlf  eSMled  upon  tae  moat  eeoiwkal  vessel  whIeb  hea  Mtbarte  been 
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It  appears  bjr  the  Navy  List  that  there  are  about  sixteen  new  steam  sloops  and 
fHgates  either  in  the  course  of  construction  or  ordered  to  be  built.  Permit  me 
respectfully  to  request,  that  no  further  contracts -should  be  entered  into  for  their 
engines  until  a  fair  trial  has  been  given  to  the  system  which  I  have  now  the  honour 
to  propose  for  their  Lordships*  consideration. 

In  conclusion,  I  beg  to  state  that  the  plans  ^ich  I  propose  are  equally  applicable 
to  the  screw-propeller,  which  hss  hitherto  been  less  successful  tlian  it  ought  to  be, 
owing  to  the  errors  which  have  been  committed  in  its  construction,  and  which  I 
have  already  pointed  out  in  a  paper  which  was  laid  before  Sir  Greorge  Cockbum, 
when  senior  Sea  Lord  of  the  Admiralty. 

In  have  the  honour  to  be,  Sir, 

Your  obedient  humble  servant, 

W.  E.  A.  GoBooN, 

LaU  8mior  lAmU.  qf  H.M.S.  InflesibU. 

P.S. — As  a  farther  illustration  of  the  points  which  I  have  endeavoured  to  prove 
in  the  body  of  this  letter,  I  beg  to  subjoin  a  comparison  of  the  recent  voyage  made 
by  H.  M.  ship  Inflexible  from  Bombay  to  Portsmouth,  with  a  similar  one  which 
was  performed  by  the  Hon.  £•  I.  Gompany*s  steamer  Berenice  from  Falmouth  to 
Bombay  in  the  year  18S7. 

In  1849. 

H.  M.  S.  htflexibU  steamed  and  tailed  11,166  miles, 

per  patent  log,  in    61  dayi,  19  hours, 

with  •  oonsnmption  of   1,200  tons  of  coals, 

(average)  at  the  rate  of 7*6  knots  per  hour, 

„        a  consnmption  of  ....  20*4  per  day, 

and  performing  8*9  miles  per  ton  of  coals. 

In  1837. 

H.  B.  I.  C.  ship  Bereniee  steamed  and 

sailed 11,800  miles, 

per  patent  log,  in   63  days,  8  hours, 

with  a  Gonsumption  of 1,076  tons  of  coals, 

(average)  at  the  rate  of  .......  •  7*7  knots  per  hour, 

„  a  consumption  of. .  •  •  1 7*0  tons  per  day, 

and  performing  10*9  miles  per  ton  of  coals. 

It  will  be  seen  from  the  above  that  the  Berenice  has  made  the  most  successful 
voyage  of  the  two,  although  she  had  the  disadvantage  of  performing  the  cutward- 
bauiui  fxfjfoffe^  and  was  a  new  vessel.  She  also  took  a  longer  route  by  640  miles, 
which  was  caused  bv  her  calling  at  Fernando  Po. 

Her  tonnage  i»as  less  than  the  Inflexible* e,  which  would  be  counterbalanced  by  the 
well-known  superiority  of  a  large  vessel  over  a  small  one  in  ocean  navigation. 


No.  II. 


To  the  Secretary  of  the  Admiralty, 

London,  NoTember  I9th,  1849* 

Sir, 

1.  I  beg  to  acknowledge  the  receipt  of  your  letter  of  the  13th  instant, 
acquainting  me  that  my  Lords  Commissioners  of  the  Admiralty  had  signified  their 
intention  of  causing  m^  plan  for  eaving  fiiel,  space,  cost,  jfc,  in  Her  Majesty's 
steam  vessels,  "to  be  mvestigated*'  on  my  transmission  of  a  distinct  description 
of  it 

2.  In  complianoe  with  their  Lordships*  desire,  I  beg  to  acquaint  you  that  the 
construction  which  I  propose  does  not  involve  any  principle  which  has  not  already 
had  the  full  test  of  experience  in  proving  its  successful  application. 

3.  In  order  to  bulla  a  pair  of  engines  which  should  be  of  equal  power  to  a  paur  of 
the  presentlooBStnietioni  having  cylinders  of  75|  inches  diameter  and  6  feet  length 
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of  Stroke,  or  a  collectiTe  (nomiosl)  power  of  440  horses,  I  would  order  from  the 
manuikctiiTer  a  pair  of  engines  having  cylinders  of  56  inches  diameter  with  a 
fiTe-foot  stroke,  or  a  collective  (nominal)  power  of  228  horses. 

4.  The  principle  would  be  direct  action,  with  a  parallel  motion  similar  to  that 
of  the  Crorgon  engines,  and  the  engine  itself  would  stand  in  a  space  of  about  15 
feet  by  6.  The  condensers  would-be  on  the  cold  surface  principle,  and  stand 
apart  from  the  engines,  thus  giving  easier  access  to  every  part,  and  a  more  favourable 
distribution  of  space. 

5.  The  steam  pipes  would  be  of  small  diameter,  and  about  6  feet  below  the 
surface  of  the  water.  The  steam  and  expansion  valves  would  be  of  an  im- 
proved description ;  and  it  is  to  their  superior  action  tbat  a  portion  of  the  sue- 
eessful  performance  of  the  engine  will  be  due. 

6.  The  boilers  should  be  four  in  number,  having  a  grate  surface  of  about  100 
square  feet,  and  of  the  locomotive  description,  with  various  new  arrangements 
for  their  perfect  adaptation  to  a  marine  engine.  The  space  occupied  by  them 
would  be  about  20  feet  in  length  by  18  in  breadth,  and  only  6  in  height,  thus 
bringing  their  crowns  from  8  to  4  feet  beneath  the  surface  of  the  water.  My 
improvements  would  consist  in  a  new  apparatus  for  feeding  the  fiimaoe  and 
consumption  of  smoke,  thoroughly  drying  the  steam,  clearing  the  priminff,  and 
raising  the  temperaturefof  the  feed,  A  provision  of  a  new  description  would  also 
be  introduced  for  supplying  the  wastage  of  feed- water.  The  draught  in  the  fur- 
naees  would  have  little  more  than  the  usual  velocity  in  marine  ooilers,  and,  as 
less  than  half  the  grate  surface  would  be  employed,  there  would  be  a  correspond- 
ing reduction  in  the  expenditure  of  Aiel. 

7.  It  is  well  known  that  the  rapid  deterioration,  and,  consequently,  expensive 
repairs,  of  locomotive  boilers,  is  chiefly  caused  bv  the  violence  of  the  draught 
through  the  tubes,  and  intensity  of  heat  which  is  thereby  caused  in  the  furnaces  ; 
and  there  is  likewise  more  or  less  incrustation,  according  to  the  nature  of  the  water 
which  is  evaporated.  These  causes  of  decay  would  be  completely  obviated  in  my 
plan  by  the  sole  use  of  distilled  water,  combined  with  a  moderate  draught  and 
intensity  of  combustion  in  the  furnaces. 

8.  The  maximum  steam  pressure  should  be  from  45  to  50  lbs.  per  square  inch, 
whilst  the  boilers  should  be  eonstrncted  of  the  same  strength  as  tnose  in  common 
use  on  railways,  whose  load  upon  the  valve  amounts  to  70  or  80  lbs.  per  square 
inch. 

9.  At  full  spebd  the  steam  would  be  out  off  at  ohe-tenth  of  the  stroke; 
thus  realiiing  (what  has  most  unaccountably  been  hitherto  neglected)  the  same  (or 
a  greater)  amount  ^  economy  than  has  been  obtained  in  Cornish  engines,  where 
the  principle  of  expansion  has  not  been  applied  to  the  best  advantage. 

10.  In  the  two  engines  which  I  have  placed  in  comparison,  the  speed  of  the 
pistons  in  the  low  pressure  principle  would  be,  at  18  revolutions,  «216  feet  per 
minute.  At  the  same  power,  my  engine  would  make  36  revolutions,  and  the  speed 
of  the  pistons  would  be  360  feet  per  minute,  with  a  mean  effective  pressure  in 
the  cylinders  of  about  20  lbs.  per  square  inch,  or  (superior  to  that  in  the  old  engine) 
with  an  evaporation  of  hdf  the  quantity  of  water,  and  consequent  expenditure 
of  only  half  the  fuel. 

11.  I  beg  to  assure  their  Lordships  that  the  conclusions  I  have  arrived  at  are 
based  upon  the  closest  study  of  the  subject  in  all  its  bearings,  with  a  careful  obser- 
vation and  comparison  of  every  engine  in  general  use ;  but  I  can  scarcely  hope  for 
success  in  proving  my  points  unless  their  Lordships  will  be  pleased  to  sanction  the 
construction  of  an  engine  on  my  plui  (should  it  be  approved  of  as  practicable) 
by  any  manufacturing  engineer  whom  their  Lordships  mav  be  pleased  to  point  out. 
When  I  advert  to  the  fact  that  H.  M.  S.  Inflexible  expended  the  enormous  quantity 
of  eighi  thousand  seven  hundred  tons  of  fuel  in  three  years,  I  am  most  anxious 
that  a  fair  trial  should  be  given  to  a  plan  which,  in  this  instance  alone,  might  have 
effected  a  saving  of  4,000  tons  of  Aiel,  or  8,000/.,  together  with  the  unnecessary 
labour  to  the  crew,  which  always  has  a  bad  effect  upon  their  health  and  general 

For  the  above-mentioned  sum  so  si^pendsdf  an  eogine  might  Gb  built 


8 


«TEA1I«90AT   VOEICP^ 


wUoh  woid4i  w  mii  o«rt  b^  eaiuA  to  its  nmm^  immmt,  «w)  porfecUy  ad«p(«4  fur 
tran»f«rni|g  to  9  anMUer  Yessely  sbould  it  be  neoe^siiry. 
Trusting  that  my  soUgiUtioB*  may  obtaiq  %  fi^YQUvable  heitripg, 

l]m^  th^  bpnoul  to  U,  Sir, 

fQur  ipQ^t  pbedieBt  bumble  SerT%iM, 


»o.  III. 
To  <A#  SeenU^  qf  ^  4dmr^ty, 


IfOndmif  Qefu  3|d.|  Ui9, 


Sir, 

I  hjavp  tbe  bonour  tQ  tpknowledge  thp  reoeipt  of  year  letter  of  tbe  24t]i 
qltimo.  aoquaiotiqg  me  thalfberp  «W48  QOtblPg  9ovel  io  tbe  ^iewa  set  foctb** 
iqi  my  letter  of  tbe  17th  ultimQ. 

Witb  regard  t^  the  W4pt  of  '^noTelty"  in  my  plans  fpr  saying  fuel  in  Qteimi 
yessehi  I  have  distinotly  stated  la  both  my  letters,  as  a  just  ground  for  their  beiny 
entertmneOy  that  tbe  prineiples  upon  which  I  proposed  to  efieot  so  great  a  sieving  la 
fuel  and  engines  "  bad  long  been  known  and  acknowledged,  but  bad  hitherto  beeo 
mo«t  unaqconntably  neglected  s"  and  that  I  did  not  propose  any  '' (undiimental 
deviations  from  established  rules  in  the  construction  ;of  my  engines  iind  boiler^.  bn( 
such  a  pepuUar  adaptation  qf  well-trM  meana  as  wonld  ensnre  the  sfu^esp  of  my 
object." 

3ut  I  Qlsim  a&  "  nQyel"  tbe  «ot  of  at  once  adopting  the  well-known  vrinciples 
of  econopif  in  all  fntvre  engine9i  by  means  of  arrangements  and  alterations 
wbipb  lire  qnite  novel  in  their  general  combinatioB«  and  nave  never  aP  yet  beeii 
l^ttempted  in  mj  steam-vessel  afloat.  No  marine  engine  can  be  perfect  in  i|a  economy 
nnlese  it  in  constructed  to  expand  high-pressure  steam  though  at  lea^t  9-lOths  qf 
tS)e  stioke  when  worldng  at  full  power.  This  would  be  quite  impr&Otieable  witb 
the  present  form  of  low-pressure  engines ;  but,  having  invented  an  ei^ne  whicb 
can  fulfil  tbe  necessary  copditionsi  X  had  hoped  that  theur  liordsbips  would  have 
been  pleased  to  sanction  its  construction,  sn^ject  to  tbe  approval  of  its  pnuslicabitity 
hj  a  maattfactiring  engineer. 

I  have  the  honour  to  be, 

8sc.|  ^c,,  a»,. 


«rMJi*iioAT  vo&iia. 


JL  iMpaC  Mst  ii  mnned  to  by  etpial 


and  OBrieoila  pwosuwe,  bol 
aitem  HI  degtoe  when  ahe  is  aet  in 


t  ibo  naistanae  wbinli  tbo  wateo 
offm  tobev  moliiHi  abaad  aMiy  be  called 
plus  pressure,  and  that  which  sustains 
iMr  ki  the  peskian  attained,  the  minas 


Whoa  a  vesael  is  moved  at  a  tow  vela^ 
ai^,  Ike  power  leqttfared  la  pvepel  bav 
wib  BOI  bagvaat-HwIy  si^ieiil  to  over* 
ooaao  kMrm  aaA  eualaia  that  wMek  is 
ifH|Mfflai;  fsr  the  iJitaa^d  mknia  orea* 
aana  nndar  suak  eirponetaneea  will  be 
eqval,  aa  the  waiet  it  Mt  naved  eql  of 
ber  paih  with  yeloeirf ,  while  it  has  tfne 
la  flow  i»  bekkMl  benM  aha  haa  passed 


Al  knr  tekMMee,  their  Ibtm  k  a  mal 
ter  of  BfBall  eeoaonrie  hnpeplance* 

But,  €tBi€ru  pmrUms,  the  pkw  preenive 
iaeKaset  wiih  the  fsekeity,  and  Ao  mi- 
MM  pressure  dcereases;  then,  as  ihe 
power  required  to  overeeme  ifao  lotai 
Msistanee  vartee  as  the  cube,  or  la  greater 
when  high  veteeities  ave  desired,  it  be»» 
eomes  a  matter  of  the  ftiat  Importanea  la 
attend  to  tha  larm. 

Fhrsty  let  u»  eiivmiwe  the  faiflaasaa 
whieh  the  kaftk  of  bow  kae  npaa  tka 
j^e  presBure  al  difikrtvl  veleekies. 

For  whieb,  suppoee  a  veasel  of  21^  feet 
half  bfoadih,  both  tidea  being  aHke,  dia 
argvment  will  be  the  aamo  feo  eaek,  and 
the  bow  to  be  10  feet  tonig,  at  In  fig.  I. 

If  tka  yetiel  have  a  yekieity  of  ft  feat 
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mto  k 


mtoh 


,  tl^  wftter»  IB  its  pMSige  firam 
out  of  ber  fiath,  will  require  to 
^\y  at  the  9»te  of  IQ  feel  per 
fy  Wi  the  vefliataDoe  woi^kl  he  eere- 
\y  6«iaU )  but  if  the  veloeity  ef 
be  ineieeeed  to  20  feet  per 
,  then  tbe  water  io  Iti  paei^ge  from 
««it  mafo  al  •  velocity  ef  40  feet 


per  seoond :  that  ia,  it  most  more  over 
20  feet  while  tbe  vessel  moves  forward 
10  feet ;  nod  the  resistanoe  in  the  fint 
case  will  be  as  the  square  of  10  to  the 
square  of  40  io  the  secopd  i  that  is,  the 
velocity  ia  increasea  four  times,  but  the 
resistanee  ia  ioereitseci  sixteea  tlmea. 
If;  howevet,  thf  bow  oo  lengtheoed. 


t 


9 

t 
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we  shsdl  have  a  redoetion  in  that  pvopor- 
tien  of  the  phn  pressure ;  for,  if  with  20 
feet  per  second  speed  and  20  feet  of  half 
bffMdtfa,  ^e  bow  be  20  feet  long,  the 
ootwurd  velocity  neoesssry  to  be  given 
to  the  water  in  its  passage  from  a  to  b^ 
tg.  2,  will  be  only  20  feet  per  second ) 
and  if  the  bow  be  40  feet  long,  the  requi- 
sfle  velocity  will  be  only  10  feet  per 
■eeend,  consequently  the  power  may  be 
reduced  I9  proportion  as  the  bow  is 
tengtbened ;  and  as  the  resistance  which 
Ae  water  oflbrs  to  rapid  motion  f^om 
before  the  vessel,  la  the  main  element  in 
die  mtal  reslstanee,  no  available  power 
will  be  suiBcieot  to  drive  a  vessel  beyond 
a  eertaiB  speed,  unless  the  bow  be  long 
la  prcpertien  to  the  speed  required ;  nor 
does  ine  question  of  economy  terminate 
witb  the  length  of  bow,  for  its  form  must 
also  be  good— 4och  that  each  section, 
sapposfaig  it  so  divided,  should  impart 
motion  to  the  water  uniformly ;  for  the 
m&n  uttiformlv  motion  is  Imparted,  the 
lev  power  will  be  required  to  effect  It 


Attention  must  be  paid  dso  to  the 
form  of  the  after  body,  else  the  minus 
pressure  will  be  unnecessarily  reduced 
and  Airther  power  absorbed. 

Colonel  Beaufoy  found  that  a  globe 
requires  64  lbs.  to  move  it  at  a  given  ve- 
locity, but  when  this  wss  cut  in  hsftvea, 
and  a  cylinder  inserted  between  them,  it 
only  required  46  lbs.  to  move  them  at  the 
same  rate ;  this  would  arise  from  the  cir- 
eumstsBce  of  the  outward  current  of 
water  from  before  the  globe  preventing 
the  flow  of  water  in  behind,  bv  which 
the  minus  pressure  was  reduced  to  very 
little ;  but,  en  the  insertion  Of  the  cy- 
linder, time  was  given  for  the  return  of 
ibe  water  In  bMiind,  from  which  &e 
minus  pressure  was  kept  up. 

If  we  suppose  the  ease  of  a  vessel  with 
a  bow  30  feet  long,  and  at  a  speed  of 
20  feet  per  second,  the  water,  when  it 
has  arrived  at  the  termlnalJon  of  the 
bow,  will  have  a  velocity  of  40  feet  per 
second,  and  instead  of  turning  in  behind 
the  vemel,  will  continue  to  A»w  outwards 
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while  the  Tetsel  puiei  ahead ;  and  when 
it  doet  turn  in,  it  will  be  onlr  with  a 
retarded  Telocity  that  is  due  to  tne  force 
of  gravity— consequently^  minus  pres- 
sure can  be  obtained  from  this  water 
only  after  two  or  three  seconds,  or  not 
until  the  Tessel  has  moved  on  40,  50,  or 
60  feet,  as  it  may  be;  therefore  there 
should  be  a  straight  of  equal  breadth, 
and  of  proportionate  length,  to  the  dis- 
tance she  then  moves,  behind  the  bow 
and  before  the  curve  of  the  after  body ; 
then  it  is  obvious  that  the  more  full  the 
after  body,  the  greater  will  be  the  on- 
ward push  derived  irom  the  resolved 
thrust  of  the  water  flowing  in,  where- 
fore the  greater  will  be  the  minus 
pressure* 

Great  fulness  is  admissible,  as  the 
water  will  flow  in  with  great  rapidity ;  at 
a  depth  of  16  feet,  it  acquires  a  velocity 
of  about  32  feet  per  second ;  below  tiiat 
greater,  and  above  it  less,  varying  as  the 
square  of  the  depth. 

Doubtless  there  are  interfering  cur^ 
rents,  so  we  cannot  affirm  positively 
what  is  the  exact  velocity;  but  these 
arguments  will  suggest  the  most  useftil 
experiments. 

I  am,  Sir,  yours,  &c., 

E. 


THB  LOST  AROTIO  BZPBDITION.— HINTS 
rOa  THB  BBNBTIT  OF  THB  FORLORN  HOPB, 

Sir, — ^As  yon  did  me  the  favour  to 
insert  in  your  Magasine  my  communica- 
tion of  the  20th  of  November  last,  in 
reference  to  the  contemplated  search  for 
Sir  J.  Franklin  and  his  gallant  compa- 
nions, I  now  beg  to  send  you  a  few  otner 
ioggrations  in  connection  with  that  sub- 
ject, which,  if  on  trial  they  should  be  found 
to  answer  the  purpose,  would  not  only  tend 
to  the  comfort,  and  possibly  to  the  preser- 
vation of  the  intrepid  voyagers  who  may 
venture  upon  this  perilous  miision,  but 
also  add  greatly  to  their  power  of  action 
in  those  chilly  regions  where  the  extreme 
cold  must  almost  paralyse  exertion. 
There  is  every  reason  to  believe  that  the 
cold  would  be  found  much  more  intense 
in  the  higher  portions  of  the  atmosphere 
than  any  degree  yet  experienced  by  civi- 
lised man  :  to  counteract  its  effects, 
therefore,  would  be  a  matter  of  addi- 
tional importance,  supposing  it  should  be 
thought  advisable  to  pot  to  the  test  the 


leronautic  experiments  which  I  suggested 
in  my  last  letter,  particularly  if  attempted 
during  the  winter  season.  1  propose,  by 
means  which  I  shall  presently  explain, 
to  surround  each  person  about  to  oe  so 
exposed  with  an  artificial  atmosphere, 
kept  constantly  heated  to  about  (say) 
60^  of  Fahr.,  or  any  other  required  tem- 
perature, BO  as  to  render  such  person 
almost  as  comfortable  and  capable  of 
action  as  if  in  a  well- warmed  apartment. 

I  first  form  a  quantity  of  cellular  cloth, 
by  sewing  a  certain  thickness  of  wadding 
or  padding  between  two  pieces  of  common 
cotton  lining,  and  also  another  thickness 
of  wadding  between  two  other  pieces*  of 
lining  of  similar  sise.  Then,  on  one  side 
of  each  of  these  pieces,  I  sew  theroto  a 
piece  of  Mscktntosh  or  other  waterproof 
material,  and  form  a  series  of  cords  of 
wadding,  each  about  half-an-inch  in  dia- 
meter, and  of  equal  lengths,  and  covered 
also  with  cotton  dotl).  Next,  I  sew 
these  cords  in  parallel  lines  longitudi- 
nally, about  three-quarters  of  an  inch 
apart  between  the  pieces,  leaving  the 
waterproof  material  on  the  outside. 

By  this  means,  a  series  of  cellular  pas- 
sages would  be  formed  through  the  wnole 
length  and  breadth  of  the  cellular  doth, 
at  one  extremity  j>f  which  I  would  form 
a  transverse  passage  or  cell  of  larger  di- 
mensions for  uniting  the  several  longi- 
tudinal cells  together  (being  precisely 
similar  in  construction  to  my  patent  cel- 
lular metallic  plates,  which  have  for 
several  years  past  been  in  constant  use 
for  numerous  heatiuff  purposes,  only  that 
in  this  case  thero  will  be  no  necessity  for 
a  transverse  passage  at  the  opposite  ex- 
tremity, for  reasons  which  need  not  here 
be  explained.)  Now,  supposing  a  suffi- 
cient quantity  of  pieces  of  cellular  cloth 
to  have  been  so  prepared,  I  then  propose 
that  it  should  be  formed  into  groat  coats 
or  wrappers,  overall  trousers,  &c.,  the 
collars  of  the  coats  and  upper  portions  of 
the  trousers  to  have  the  transverse  (an- 
nular) passages  therein,  from  which  the 
longitudinal  cells  would  run  downwards 
to  the  extremities  of  the  coat  sleeves  and 
skirts,  and  also  to  the  lower  parts  of  the 
trousers,  where,  at  the  ends  of  every  cell, 
there  might  be  formed  small  apertures 
to  allow  of  the  escape  of  any  superabund- 
ant air  when  propelled  through  the  cells. 
A  head- piece  or  helmet  may  also  be 
formed,  if  necessary,  on  a  similar  cellular 
principle,  and  of  light  materials,  some- 


THB    LOST  ABCTIO    XXPXBITION. 


11 


thing  similar  in  shape  to  a  fireman's 
hehnet,  with  a  small  frame,  properly 
fflaied,  fitted  into  the  front,  so  as  to  ena- 
ble the  wearer  to  view  objects  without 
haying  his  &ee  exposed  to  the  weather. 
The  frame  of  the  nelmet  should  be  so 
made  as  to  be  resdilj  opened  or  closed, 
or  the  whole  helmet  lined  off  the  head 
when  desirable.  In  the  next  place,  to 
prodoee  an  adequate  supply  of  heated 
air,  and  to  propel  it  uniformly  through 
the  seTcral  cells,  I  propose  that  each 
individual,  when  properly  attired  in  his 
cellular  oTcr  dress,  should  have  fitted 
around  his  waist  and  body  just  outride 
his  waistcoat,  a  hollow  spring  belt,  the 
interior  (^  which  should  be  connected  by 
means  of  elastic  tubes  (containing  outlet 
valves),  with  the  transverse  (annular) 
passages  of  the  coat  or  trousers,  and  (if 
required)  with  the  lop  of  the  helmet, 
and  also  connected  centrically  with  a 
hollow  breastplate  (by  means  of  an  inlet 
▼alve),  properly  supported  and  attached 
to  the  wearer  outside  of  the  cellular 
dress  by  braces,  straps,  &c.,  and  so 
formed  as  not  to  press  prejudiciallv  upon 
the  hollow  spring  belt  The  nollow 
breastplate  should  also  be  connected  by 
means  of  tubes,  to  the  top  of  the  outside 
casing  of  a  pair  of  small  light  tubular 
lamps  or  lanterns,  connected  to  and  sup- 
ported by  a  strap  running  round  the 
body  of  the  wearer,  just  stovc  the  hips, 
for  containing  candles,  on  the  same 
plan  as  carriage-lamps,  but  each  sur- 
rounded and  almost  covered  ove^-« 
merely  leaving  room  for  the  escape  of 
smoke  (if  any)  by  two  outer  carings, 
the  inner  ones  to  contain  about  a  pint  of 
water  each,  and  the  outer  ones  to  be  well 
surrounded  bv  non-conductors  of  heat, 
and  for  allowing  currents  of  air  to  pass 
through,  and  thereby  to  become  heated ; 
and  pasring  from  thence,  as  required,  by 
means  of  the  tubes,  to  the  double  breast- 

glate,  to  which  also  another  tube  should 
e  attached,  for  the  admission  of  cold 
air.  Stop-cocks  should  be  fixed,  for 
enabUi^  the  supply  of  each  to  be  regu- 
lated and  proportioned,  so  as  when 
mingled  togeUier  to  produce  the  exact 
temperature  required.  Now,  supposing 
a  person  fully  equipped  in  his  dress,  the 
stop-cocks  properly  adjusted,  and  the 
candles  in  the  lamps  lighted,  the  opera- 
tions of  heating  and  propelling  the  air 
throngh  the  various  cells  would  immedi- 
ately take  place,  and  be  continued  with- 


out intermission,  by  the  natural  enan- 
rion  and  contraction  of  the  chest  of  the 
individual  in  the  act  of  breathing! 
which  would,  in  the  first  place,  by  iti 
expaurion,  cause  the  elongation  of  the 
hollow  spring  belt,  and  consequendy  the 
admission  therein  of  a  certain  quantity  of 
warm  air  through  the  inlet  valve  firom 
the  hollow  breastplate,  and  in  the  second 
place,  by  its  oontraction,  cause  the  short- 
ening thereof ;  and  the  consequent  ex- 
pukion  therefrom  of  the  warm  air  (so 
admitted)  through  the  tubes  and  inlet- 
valves  and  various  cellular  passages  of 
his  dress,  and  ultimately  out  of  the  small 
apertures  at  the  ends  of  his  coat  sleeves, 
coat  skirts,  and  trousers,  as  well  as 
through  the  lower  edges  of  his  helmet, 
and  so  on  continuously.  Every  portion 
of  his  bodv  and  limbs  would  be  protected 
from  cold  oy  the  intervention  of  a  genial 
atmosphere.  By  proper  woollen  gloves 
and  stockingi  connected  with  the  gar- 
ments, the  feet  and  hands  might  also  be 
protected,  the  warm  air  passing  through 
the  interstices  thereof.  Warm  and  pure 
air  might  also  be  supplied  for  breathing 
by  rimilar  means,  should  the  caloric 
evolved  from  the  inside  and  edges  of  the 
helmet  and  transverse  (annular)  passage 
of  the  coat  collar,  when  buttoned  up 
close  around  the  neck,  not  prove  suffi- 
cient for  warming  the  air  inhaled. 

I  may  be  allowed,  perhaps,  to  remark, 
that  the  mode  herein  detailed  for  convey- 
ing heat  to  the  various  parte  of  the 
human  frame  has  considerable  analogy 
to  that  produced  by  the  circulation  of  the 
blood  by  the  action  of  the  heart;  the 
elastic  hollow  belt  serving  as  a  species  of 
heart-pump  for  propelling  the  fluid  air 
through  the  various  ramifications  of  the 
dress  to  the  very  extremities  thereof, 
which  might,  if  thought  proper,  be 
even  (more  economically)  returned  again 
through  the  lamp,  or  lungs  of  the  appa- 
ratus, to  acquire  a  fresh  dose  of  caloric ; 
but  which,  for  umplioity's  sake,  I  allow 
to  escape,  as  the  quantity  of  heat  lost 
in  this  case  would  be  very  trifling,  ite 
admission  being  capable  of  being  regu- 
lated to  the  greatest  nicety.  Should, 
however,  any  difficulty  arise  in  using  the 
continuous  and  almost,  as  it  were,  self- 
acting  motion  of  the  chest  to  keep  up  an 
uniform  flow  of  these  currente  of  warm 
air,  I  propose,  in  lieu  thereof,  to  use  a 
small  fan-wheel,  working  horiaontally 
within  a  ease  fixed  upon  the  breastplate, 
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wimik  ahovld  r«eei?e  ibe  nioutuFe  oi 
ih«  Aold  and  heated  aii*  «t  its  centre,  by 
meiuqa  of  tabes,  stop^eocks,  &o.,  and 
thould  propel  the  saine  iVom  its  cirouB^ 
fefence  through  the  other  tubes  and 
cells  of  the  dress }  the  flow  being  regu- 
lated im  before.  I  would  keep  the  fan- 
wheel  iu  eonstmit  action,  by  multiplying 
geaTf  actuated  by  a  spring,  to  be  wound 
up  oocasionally,  say  once  ia  every  hour. 
For  sborl  periods  ef  time,  however,  the 
^lluW  dresses  miffht  be  kept  heated  by 
bftf  iqg  hot  w^tor  only,  oontained  hi  double 
vessels  of  tin,  like  small  milk  cans,  capa- 
ble of  containing  ip  their  central  por- 
ti<M9aaboi)la  quart.  X  merely  mention 
this  substitute  for  the  Ifunps,  supposing 
they  might  be  considered  dangerous 
when  used  in  the  oars  of  baHooas,  should 
sa^ch  a  mode  of  making  observstionB  be 
ever  pi)t  in  pwctice.  I  hope  I  have  de- 
■erihed  my  proposed  method  of  protect, 
inff  the  Arctic  adventurers  from  the  bane- 
fm  and  paralysing  effects  of  excessive 
cold  with  sufficient  clearness  to  enable 
any  competent  artisan  to  carry  out  my 
suggestions.  X  will  only  now  add  that 
the  lamps,  one  or  both,  might  be  ren« 
dered  easilv  separable  from  the  other 
mNuralus  by  eonioal  stopper  joints. 
W  hen  detached,  the  lamp  might  be  found 
eiftremely  useful  under  certain  eiroum- 


stanoes  for  botliug  water,  to  making 
coffee,  tea,  or  soup,  or  even  cooking  a 
chop  or  steak,  as  well  as  for  lighting  a 
person  on  his  journey  through  these 
dreary  regions  during  the  dark  portion 
of  the  year.  Indeed  with  a  few  pounda 
of  candles  and  the  nourbhing  extracia 
before  alluded  to,  a  man  might,  under  m 

Eressing  emergency,  travel,  and  support 
imself  for  many  days  together,  instead 
•f  being  unable,  as  at  present,  to  exist 
as  many  hours  when  exposed  to  a  driving 
wind  with  the  thermometer  probably 
from  50**  to  90°  below  aero ;  which  tem- 
peratures appar,  by  the  statements  of 
former  travellers,,  to  be  by  no  means  un- 
usual near  or  within  the  Arctic  circle. 
Even  in  this  mild  climate,  a  eellnlar  j^eat 
coat,  or  drese»  ^  heated,  I  should  ima- 
gine would  not  be  ohiected  to  by  a  nil- 
way  guard,  steambeat  captain,  Of  steera- 
man»  or  others  p^searily  exposed  to  the 
weather  for  many  hours  together  dnv- 
Ittg  inclement  winter — and  particularlj 
pcdicemen  during  their  night  patMlea, 
whose  lanterns,  slightly  modifiea,  might 
be  used  for  the  purpose  of  affi>fding 
them  this  healthy  luxury. 

I  am.  Sir,  yonrs,  fte., 

W.  H.  James,  C.E. 

December  27, 1849. 
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Sir,-^In  your  Magaiine  of  last  week. 
No.  )d77,  Mr.  Gilbert,  in  answer  to  my 
letter,  suggests,  that  '<  if  each  wire  had  a 
kind  of  sph'al  twist,  at  proper'  distances 
apart,  it  wonld  expand  or  give  way  suffi- 
ciently to  counteract  the  contraction  of 
the  metal."  Mr.  Gilbert  is  probably 
not  aware  that  the  wires  wind  up  only 
twice  in  every  mile,  and  that  the  wire 
(No.  8,  not  No.  1,  as  pvinted  in  No. 
1876)  being  one-aixth  of  an  inch  only 
ui  diameter,  the  twist  would  not  bear  the 
strain  on  it,  about  three  hundred  weight. 

In  my  former  letter  I  mentioned  that 
a  new  kind  of  bell  insulator  had  latelv 
been  invented.*  I  now  send  you  a  rougn 
sketch  ef  it.  The  scale  is  about  one^ 
third  of  the  natural  size. 

Figs.  1  and  2  and  the  two  sections  figs. 

*  By  A.  8{iow«n,  Esq.,  Signals  Superintendent, 
Central  Station.  Lpthl^ury.  Thlt  gentleman  ha« 
kindly  ftumtshed  as  with  a  sketch  of  bis  insulator, 
tatytnt" 


1«  9<  will,  I  think,  be  sufficient  to  show 
the  principle  of  this  insulator. 

The  shaft  E  G  is  not  made  round,  aa 
in  Mr.  Bioardo^s  bell  cone  (fig.  3),  bnt 
of  the  shape  A  B,  shown  by  the  seedon 
at  e  cf ;  the  space  C  at  the  end  of  it  is 
sufficiently  large  to  enable  the  top  of  the 
hook  (which  top  is  made  of  the  same 
shape  at  the  section  of  the  shaft)  to  tuna 
round  in  it ;  the  notch  D  C  (section  a  b) 
is  at  right  angles  to  the  shaft,  and  of  the 
same  shape,  bnt  only  about  three-six* 
teenths  of  an  inch  deep ;  so  that  when 
the  hook  has  been  pushed  up  the  shaft, 
it  is  only  necessary  to  give  tne  msulator 
a  quarter  of  a  turn,  and  the  top  of  the 
hook  will  lock  itself  into  the  notch  D  G, 
and  be  kept  there  by  the  weight  of  the 
wire. 

Fig.  8  shows  the  insulator  of  Mr. 
Ric«ndo*s  patent,  which  I  described  in 
my  former  letter ;  the  hollow  D  h  ihflt 
mioh  has  to  be  filled  op  willi  ceaaent  m 
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■BMtio  when  tha  Iiook  bu  b«m  Mirewefl 
■P- 

Fig.  5  ibom  the  book  of  the  Im- 
prored  bell  cone. 

I  And  that  the  flnt  idea  of  tbe  bell 
insnbtor  is  due  to  Mr.  Alexa.nder  Baio, 
Id  whom  electro- telegraphy  owes  bo 
■nanj  viluable  iDTentions.  He  used, 
•bout  Qve  lean  ago,  A  bell-ihaped  insu- 
Utor,  of  wbich  I  believe  fig.  4  to  be  & 


aectlon;  in  tbii  die  wire  wu  net  lai- 
pended  from  tbe  earthenware  br  meain 
of  a  hool,  but  was  looped  round  tbe  top 
B,  and  the  losulRtor  itielf  wai  aaDportea 
on  a  piece  of  wood  or  iron  whicn  filled 
the  bollaw  A. 

I  am.  Sir,  jaun,  he., 

Theodobe  Q.  a.  Cbebnsi^ 


b  by  a  Muarkablc  model  of  a 
igt  leron  tbe  il*er  Dnieper, 
it  ktiC  oM  W  tfc«  priaalpal  dtiei  af  Rna- 
ite.  This  medel  «*•  nade  in  London, 
wboa  h  waa  aiUUted  to  nait  of  the  prin. 
«lp^  angfacert  lad  arohHeeta.  It  bai  ifsaa 
anirad  in  St.  PMerabaifb,  md  bai  hcMi 
Mt  ap  in  «o«  of  the  gnnd  adooni  of  the 
Winter  hlacs,  wbare  it  wai  fonaallf  pre- 
■eMad  to  Hii  iDpcvtat  Mijntr  on  hli 
/»•  d^,  the  <th  (18th)  af  (DMember),  bj 
Mr.  Vigaolaa,  tfae  EngHih  engineer,  fron 
whoae  daMfa*,  and  under  whew  iiome- 
iiala  dfracUou,    Ihli  Inidge  1*  now  cos. 


TIm  Datepsr  li  one  of  tbe  largeit  ritert 
In  the  Bawlu  enpire,  riring  ia  the  Tieinitj 
of  SmoUaike,  and  lowtag  in  a  tontherlf 
dheeMott  n  enlen  tbe  Blwk  Sm,  to  the 
•aalward  of  OJeeia.  Ia  ■  broad  fsofrapbl' 
••tNMetbe  Dnieper  mar  ^ 
*•  iMfMuaat  boBBdarr 


Treoar  (or  Mngeory)  and  the  peat  kingdom 
of  Poland,  whioh  once  extended  wntwiin] 
neatlf  to  tbe  Qiant  MonncaiiM  of  Bohemia, 
tontfaward  to  tbe  Carpithiaai,  and  north- 
ward to  tbe  Baltic.  Tbe  principal  eit; 
entered  b;  the  Dnieper  in  iti  long  conrea 
to  the  sea  it  KiefF,  relebnted  In  biatory  ■■  tbe 
flrat  ipot  whereon  Chrlstianttr  waa  planted 
aTDong  the  ijirbarODB  hordeB  aten  letding  a 
nomadic  life  orer  the  eteppei  of  Rniria,  b 
well  hnown  alio  is  an  ImportaBt  millt»T 
frontier  poit,  attematalj  poueued  hj  the 
Pole*  and  hj  Ihe  HBaoOTitei,  and  at  preiettt 
rliini  Into  great  Iniportanoe  at  the  eapital  af 
the  MDth  of  Rnaala. 

Klelf  ii  DiDet  plctoreiqnel]'  litnted  en 
tbe  right  or  ■oathera  shore  of  the  Dnieper ; 
It  corera  a  great  eitent  of  apiioe,  with 
nnmeroBi  puMie  baildinga  crowning  the 
manr  height!  of  the  nndnlatlng  ground  on 
wtateii  tbe  mtj  i>  hnilt.  The  gencfal  aapeet 
of  the  dtr  ii  Ttrj  atrifebig,  end  the  Impret- 
"     *  *  -iparMet 
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Europe  U  that  wbleh  he  would  expect  to 
receiTe  on  ftnt  'viewing  lome  Aiiatio  eapital. 
The  commercial  part  of  the  town,  called  the 
Podol,  liea  on  a  low  plain  at  the  weatem 
extremity;  the  reit of  Kieifia derated  from 
200  to  300,  and  even  400  feet  above  the 
level,  overlooking  all  the  left  or  northern 
ahorea  of  the  Dnieper,  which  are  low  and 
flat  maiahea,  extending  for  manj  leagnea 
above  and  below  Kieff,  and  from  one  to  two 
leagnes  vride.  In  the  spring  the  whole  be- 
comes a  lake,  as  the  waters  rise,  and  the 
only  approach  from  the  north  to  Kieff  ia 
along  a  canaeway  raised  above  the  level  of 
the  floods.  It  is  from  the  end  of  this  caose- 
way  that  the  suspension*  bridge  is  thrown 
across  the  Dnieper  to  the  foot  of  the  steep 
aodiTitiea  on  the  right  bank.  The  rirer, 
which,  for  several  leagnes  above,  has  spread 
through  nnmerons  lateral  channels,  here 
unites  into  one  deep  bed,  and  preaenta  the 
narrowest  passage.  Tins  passage  is,  how- 
ever, still  half  an  Engliah  mile  in  breadth, 
the  depth  of  the  water,  in  a  dry  autumn, 
being  upwarda  of  30  feet  in  the  streamway, 
and  sometimes  more  than  50  feet  after  the 
melting  of  the  anew  in  spring.  Over  this 
chasm,  which  once  formed  the  barrier  for 
Poland  against  the  invasion  of  the  Mosco- 
Tites,  the  necessity  of  internal  communica- 
tion and  the  general  march  of  improTement 
has  called  for  the  erection  of  a  permanent 
bridge,  and  with  enlightened  policy  the  Em- 
peror of  Russia  has  ordered  such  a  bridge 
to  be  constructed. 

The  soil  of  the  bed  of  the  river  being 
wholly  of  sand,  and  the  current  often  chang- 
ing ita  channel,  conaiderable  diflicultiea  pre- 
aented  themselves,  while  the  tremendous 
breaking  up  of  the  ice  after  winter,  followed 
by  the  melting  of  the  anows  in  the  more 
northern  districts,  swelled  the  stream  to  an 
extent  scarcely  comprehensible  to  the  inha- 
bitants of  Great  Britain.  It  became,  there- 
fore, a  neceasary  condition  that  the  numlier 
of  piers  of  any  bridge  to  be  built  there 
ahould  be  the  fewest  possible,  with  the 
largeat  openings  between  them.  Hence  it 
seemed  most  natural  that,  with  the  given 
limit  of  expense,  the  principle  of  a  auapen- 
aion  bridge  should  be  preferred,  and  the 
designs  were  so  prepared  accordingly,  and 
aubmitted  to  Hia  Imperial  Majesty.  On 
Mr.  Yignolea'  urgent  recommendationa,  the 
use  of  vrire  ropes  as  the  means  of  suspen- 
iioa  waa  negatived,  and  the  adoption  of 
wrought  iron  chalna  with  broad  flat  links 
was  decided  on.  8uch  was  the  system  em- 
ployed for  the  Menai  and  Conway  Bridgea 
in  Walea,  by  Telford,  at  several  places  in 
England,  and  also  in  Hungary,  at  Pesth, 
across  the  Danube,  by  l^ieiney  Clarke. 
▲U  thMo  bildgeiy  howtTer,  have  but  one 


central  opening.  The  suspension  bridge  at 
Kieff  has  four  principal  openinga,  eac^  of 
440  feet,  and  two  side  openings  of  225  feet 
each,  and  also  a  passage  of  50  feet  on 
the  right  shore,  spanned  by  a  swirel  bridge, 
opening  for  the  passsge  of  the  steam- boats 
and  othisr  river  craft.  There  are,  thereforey 
fire  suspension  piers  in  the  river,  one  moor- 
ing abutment  on  the  left  bank,  another 
mooring  abutment  on  the  Kieff  side  of  the 
stream  (which,  on  account  of  the  passage  for 
boata  beyond  it,  is  actually  an  island  of  ma- 
sonry in  the  river),  and  an  abutment  for  the 
swivel  bridge  on  the  right  bank.  Each  of 
these  have  required  a  coffer-dam  of  unusual 
sise^-particularly  the  two  last  mentioned. 
The  architecture  of  the  river  piers  is  rather 
novel,  and  of  a  striking  charactert  harmoni- 
sing with  that  used  in  the  extensive  range  of 
first-class  fortresses  which  crown  the  heights 
of  Kieff.  The  ways  through  the  piers  have 
a  clear  breadth  of  28  feet,  and  a  height  of 
35  feet  to  the  soffit  of  the  semidrculsr 
arches.  The  platform  haa  nearly  53  feet  of 
extreme  breadth,  of  which  35  feet  are  excla* 
sively  devoted  to  the  carriage  way ;  the  plat- 
form ia  suspended  by  chains,  all  on  the  same 
horisontal  plane,  two  on  each  side  of  the 
road  ;  the  footpaths  project  beyond  the 
chains,  and  are  carried  by  cantilevera  round 
the  piers  exteriorily,  so  that  the  foot  passea- 
gera  are  completely  separated  from  the  horse- 
men and  carrisges.  The  chains  are  compoeed 
of  links  12  feet  long,  and  each  weighing 
about  4  cwt. — eight  links  form  the  breadth 
of  each  chain,  and  the  total  length  measured 
along  their  curves  being  about  four  English 
miles.     For  the  swivel  bridge  the  iron  em* 

Sloyed  is  almost  exclusively  malleable ;  the 
readth  of  the  platform  is  nearly  53  feet,  and 
the  weight  of  iron  employed  scarcely  exceeds 
100  tons.  Hie  bridge  is  moved  horiaontally 
(on  the  same  principle  that  locomotive  en- 
ginea  are  sent  round  on  the  large  turntables 
at  a  railway  station),  and  by  the  efforta  of 
four  men  only,  acting  on  a  Tcry  simple  npm 
paratus.  The  construction  of  the  platform 
of  the  bridge  presents  several  novel  combi- 
nationa  of  wood  and  iron,  and  ia  of  extreme 
atiffneas,  to  resist  the  violent  action  of  the 
eddiea  of  air  in  Tiolent  wiuda,  which  have  so 
often  injured,  and  even  deatroyed,  the  ordi* 
nary  platforma  of  suspension  bridges  in 
other  places.  The  balustrade  is  remarkaUy 
light  and  elegant,  in  ornamental  panneb  of 
wrought  iron.  Indeed,  cast  iron  haa  been 
carefully  excluded  from  CTCry  part  of  the 
whole  bridge,  except  where  ita  use  was  really 
preferable  or  absolutely  unavoidable.  The 
total  weight  of  iron  used  in  the  constructioii 
of  the  bridge  ia  about  3,300  tons,  including 
the  machinery  used  in  the  varioua  atagoa  of 
ita  conatniQtion.    The  whole  vraa  made  in 
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EngUnd,  serenl  of  the  most  celebrated 
iton-masten  and  mann&ctiiren  baTing  been 
engaged  npon  it.  It  required  fifteen  Tesaela 
to  bring  the  iron  to  Odena,  whence  it  wai 
taken  op  to  Kieif  in  small  wagons  drawn  by 
oxen,  OTer  the  wild  steppes,  almost  withoat 
roads,  or  none  that  deserre  the  name. 

The  quantity  of  machinery  of  CTcry  kind 
employed  in  the  constmction  of  the  Kieff 
bridge  is  most  enormons,  and  not  less  than 
nine  steam  engines  are  in  use.  Two  of  these 
are  large  stationary  ones,  each  capable  of 
working  ap  to  a  power  of  50  horses ;  the 
rest  are  from  four  to  eight  horses  power,  and 
can  be  moved  about  as  required.  These 
engines  pump  water,  drive  piles,  grind  mor- 
fMi,  hoist  timber,  iron,  &c.,  draw  loads,  and 
perform  a  Tariety  of  other  operations,  in 
substitution  of  manual  labour. 

A  temporary  bridge,  carrying  a  railway, 
has  been  thrown  across  the  whole  breadth 
of  the  Dnieper,  and  is  connected  by  a  self- 
acting  inclined  plane  with  the  heights  of 
Kieff,  whence  the  great  blocks  of  granite  and 
masses  of  iron  are  sent  down  from  the  dep6ts 
above  to  the  works  on  the  river.    The  great 
provision  of  granite,  bricks,  timber,  cement, 
Ume,  field-stones,  &c.,  is  very  extraordinary, 
covering  many  acres  of  ground.    A  whole 
village  of  warehouses,  offices,  shops,  sheds, 
dwelling-houses  for  the  superintendents,  and 
cosafortable  cottages  for  the  numerous  work- 
men, have  been  erected  on  the  left  bank  of 
the  river,  on  ground  expressly  raised  for  the 
purpose  above  the  flood  level.    A  regular 
commissariat  is  attached  to  the  establish- 
ment, and  the  whole  organisation  of  service 
is  very  complete.    The  bricks  employed  are 
very  hard,  and  of  a  beautiful  pale  colour. 
Bxtensive  quarries  of  granite  were  opened  in 
a  great  many  places,  solely  for  these  works, 
but  the  principal  supply  and  the  largest  and 
finest  blocks  are  found  nearly  100  miles 
from  Kieff,  and  are  brought  thither  on  bul- 
loefc-eerts,  through  a  rough  country,  desti- 
tute of  roads.    Not  the  least  remarkable 
part  of  the  establishment  is  that  for  the 
manefaetare  of  the  hydraulic  cement  required 
for  the  foundations  and  masonry.    It  is,  in 
fket,  an  artificial  pozzolano,  made  from  a 
peculiar  day  found  in  the  Kieff  hills,  and 
prepared  on  the  prindples  laid  down  by  the 
celebrated  French  engineer,  Yicat,  in  his 
recent  publication.    The  buildings  for  this 
purpose  sie  very  extensive,  being  gigantic 
laborafeories,  where  the  operations  are  car- 
ried on  day  and  night.    Eight  large  roasting 
ovens,  besides  numerous  grinding  mills,  are 
in  constant  action ;  the  quantity  manufac- 
tnied  is  upwards  of  300  bushels  (or  about 
SOO  cnbic  feet)  in  every  24  hours. 

It  must  be  reserved  for  a  technical  publl- 
cstioB  to  enter  into  all  the  engineering  de- 


tails of  construction  of  the  Kieff  bridge,  as 
there  can  only  be  given  here  a  merely  gene- 
ral idea  of  the  prindpal  features  of  this  very 
magnificent  bridge,  which  will  be  the  largest 
In  Europe,  the  length  being  fully  half  an 
English  mile,  and    covering    an    area  of 
100,000    square    feet,    bdng  condderably 
more  than  three  acres.    The  works  were 
first  commenced  in  April,  1848.    The  cere- 
mony of  laying  the  first  stone  took  place  in 
September  of  the  same  year.    Eight  large 
coffer-dams  were  completed  by  Uie  early 
part  of  1849  ;  two  of  diese  having  been  de- 
stroyed or  damaged  by  the  spring  floods, 
have  since  been  entirely  reconstructed.    The 
foundations  of  the  abutments  and  of  two  of 
the  river  piers  were  safely  got  in  before  the 
winter  began,  and  all  the  foundations  and 
coffer-dams  have  been  secured  by  an  exten- 
sive system  of  protecting  works  of  maitraue- 
nateinei,  laid  down  according  to  the  modem 
practice  In  Holland,  by  Dutch  contractors 
brought  purposdy  to  Kieff  by  Mr.  Vignoles. 
It  is  expected  that  the  whole  of  the  masonry 
will  be  completed  by  the  end  of  the  season  of 
1850,  and  that  in  the  course  of  the  autumn 
of  1851,  the  Kleff  suspension  bridge  will  be 
finished  and  opened. 

The  causeway  approaching  the  Dnieper 
from  the  northward,  as  before  mentioned, 
having  been  greatly  damaged  in  tiie  great 
floods  of  1845,  will  be  put  into  sufficient 
repair  for  the  roads  on  the  left  bank  of  the 
river.  On  the  right  bank,  a  fine  new  road 
along  the  shore  at  the  foot  of  the  acdivities 
leads  up-stream  to  the  commercial  and  other 
parts  of  Kieff,  and  down-stream  to  the  pre- 
sent ferry  and  the  lower  fortresses.  Another 
road  will  be  formed  ascending  to  the  great 
military  positions  on  the  heights  above. 

The  beautiful  model  of  this  remarkable 
bridge  is  on  a  scale  of  about  1-100  of  the 
length  of  the  actual  work.  It  is  the  most 
perfect  thing  of  the  kind,  probably,  ever 
designed  or  executed,  and  reflects  the  highest 
credit  on  Mr.  James,  of  London,  the  mo- 
deller, and  his  chief  assistant,  Mr.  Sims, 
-who,  with  another  engineer,  came  purposdy 
from  London  to  erect  the  model  at  St.  Peters- 
burgh.  Every  piece  of  wood  or  iron,  every 
bolt,  screw,  and  plank— and  they  are  there  by 
thousands— is  represented  in  miniature  and 
in  the  most  perfect  manner ;  the .  architec- 
tural details  of  the  masonry,  the  interior 
arrangements  of  the  abutments^  the  moor- 
ings, and  saddles  of  the  chdns,  the  machi- 
nery of  the  swivel-bridge — all  are  fdthfully 
represented  on  the  proper  scale,  and  in  due 
proportion.  The  proportionate  scde  of 
length  being  as  1  to  100,  that  of  area  is  of 
course  as  1  to  10,000,  and  that  of  cube  as  1 
to  1,000,000  I  and  all  the  smaller  pieces  of 
iron  are  aoouratdy  put  into  the  model  In  the 
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latter  proportion.  The  stand  for  tho  modoL 
it  of  mahogany,  snpported  on  bronze  Ionic 
pUIarif  with  gold  oapltala  and  frieze,  form- 
ing a  splendid  piece  of  farniture,  worthy 
even  of  the  Imperial  Palace.  The  water  i 
(he  Dnieper  ia  represented  by  a  mirror, 
which  reflects  the  under  side  of  the  plat- 
form* and  the  whole  model  is  coTered  with 
a  aplendid  glaaa-caie,  set  in  a  gilt  framt* 
with  a  beautif  ol  dome  of  glass,  supported  on 
richly  gilt  pillars  of  the  Corinthian  order ; 
tiie  whole  exquisitely  chased*  The  model 
and  stand  bsTO  required  two  years  to  make, 
and  the  expense,  from  first  to  last,  has  been 
fnUy  6,000/,  sterling. 

The  eoat  of  the  IGeff  snspvisioQ  bridgOi 
exclosive  of  the  approaobeaiwillbe  upwards 
of  400|000  guineas— say  about  two'millions 
and  a  half  of  silver  roubles  of  Ruasia,  and 
nearly  ll,0Q0,O0Of.,  which,  though  large  in 
amount,  may  be  considered  a  tery  low  prioe 
for  so  large  a  work.  Mr.  Yignoles  has 
already  prepared,  by  command  of  the  Em- 
peror, designs  for  several  other  large  bridges 
in  various  parts  of  Russia.  Some  of  them 
have  been  approved,  and  others  are  still 
under  eonsideratlon,  and  deslgne  aro  in  rari- 
ons  stages  of  progress  for  still  more  bridges, 
besides  other  works ;  for  all  of  which  the 
ir<m  must  be  furnished  from  the  English 
manufaotories.'->  Ttm^t, 


DIXON'S  FATSNT  U((17in  MKASUnsa, 

We  give  now,  as  promised  (last  ▼oU  p. 
617),  the  details  of  tUis  iaTontiosi,  patented 
in  the  name  of  Mr.  Broomasi  on  behalf  of 
our  esteemed  friend  and  correspondent,  Mr. 
Job  IHsoB  of  Brussels. 

Fif  •  1  repNsents  Mr.  Dixon's  improve- 
moBlB  as  applied  to  a  funnel  far  filling  bottles. 
Fig.  2  Is  a  lertieal  section,  and  fig.  S  a  pUm 
of  the  same.  A.  is  tiie  funnel  i  B,  the  valve 
rube ;  C,  a  Ught  ioat»  which  may  be  either 
open  or  eloee^  at  bottoas »  D,  float  apindle 
rod;  S,  erosa  plMe,  shonrn  separately  in 
pte  in  fig.  8,  F  F  are  slop  pieeea,  fixed  to 
tho  Tidve  tube  B ;  H,  a  fiat  lever,  shown 
detached  in  fig.  4 ;  J,  wing  lever,  with  croas 
pieoes  r,  r,  which  is  weighled  at  one  end  G, 
as  shawn  in  fig.  & ;  I,  a  suppott  fixed  to 
the  croea  plate  S,  and  shown  delaehed  in 
fig.  6.  K  K  are  wings  hinged  to  the  upper 
part  of  the  slop  pieoes  F  F ;  L,  a  Talve  of 
any  convenient  himi  atfeaohed  to  the  tube  B ; 
wh  M»  linhs  whieh  connect  at  eeeh  aide  the 
kvers  H  and  J ;  N,  a  oona  whieh  is  fixed 
inside  the  fannfl  pipe,  and  haa  a  small  hole 
at  its  apex,  for  the  free  passage  of  the  float 
spindio  IX  To  fadUtate  the  flow  of  the 
liqpid  throii^  the  funnel,  thero  are  aeveval 
openings  in  the  fonnal  pipe,  as  shown  at 
^9%   Fiath«TalwMatiAgif»wirahaadk 


for  lifting  the  tube  B,  vrith  its  vaWo  L,  as 
^own  in  fig«  7.  AU  theae  different  parts 
may  be  made  of  tin.  or  in  any  other  suitable 
material,  and  of  any  convenient  aise. 

The  action  of  the  funnel  is  as  follows : 
when  the  tube  and  valvu  are  ready  for  action, 
as  represented  in  fig.  2,  in  which  case  they 
are  supposed  to  have  been  lifted  up  till  the 
stop  pieces  F  F  touch  the  cross  plate  B,  and 
allow  the  wings  K  K  to  fall  into  the  posi- 
tion ahown,  where  they  are  held  by  the  cross 
pieces  r,  r,  in  the  wing  Uier  J,  and  thus 
keep  tha  tube  B,  with  its  valve  L,  sus- 
pended.    The  wing  lever  J  behig  hang 
midway  in  th^  aupport  I,  and  being  con- 
nected by  tl^e  side  links  m  to  the  float  lever 
H,  they  thus  act  in  unison.    The  lever  H 
being  bung  in  the  same  support  X,  at  about 
one-fourth  of  its  length  from  the  linh  end, 
it  follows  that  the  leverage  thus  gained, 
together  with  the  weight  of  the  float  and  its 
spindle,  is  sufficient  to  keep  the  cross  pieoes 
r,  r,  of  the  lever  J  between  the  wings  K  K, 
as  shown.    But  as  the  Hquid  rises  In  the 
vessel  and  into  the  funnel  pipe,  tho  float 
being -immersed  in  the  liquid,  loees  weight, 
allowing  thus  the  weighted  end  G  of  the 
vring  lever  J  to  preponderate  and  detach  the 
wings  K  K,  whereupon  the  valve  falls  into 
tha  seating  P,  and  thus  cute  off  the  supply 
of  liquid  to   the  vessel.     The  required 
height  to  which  the  liquid  is  to  be  raised 
dependte  on  the  length  of  the  funnel  pipe,  as 
found  by  trial,  and  the  weight  the  float  hae 
to  overoome  ]  for  this  latter  purpose  small 
serew  n«ts,  as  shown  at  ft,  may  be  adoptod, 
and  thus  add  ov  diminish  the  pressure  on 
the  end  of  the  float  lever  H. 

For  filling  Urge  veesela,  such  aa  barrels, 
&«.,  tho  apparatns  may  be  fixed  in  any  part 
of  a  filling  tub,  or  other  vessel  I  but  I  prefor 
fixing  it  to  one  eide  of  the  tub,  as  sh«wn  in 
fig.  9,  where  A>  ia  a  part  of  tho  tub,  to  the 
side  of  which  is  asada  fast  the  oroae  plate 
£*,  and  through  which  th«  upper  end  of  the 
valve  tabe  B>,  with  stop  pieeos  F«,  and 
their  wings,  are  allowed  to  pass.    Fig.  10  is 
a  vertical  section  of  this  apparatua ;  «  ropio- 
sents  the  bottom  of  the  filling  tub ;  B*,  valve 
tube;  C,  float;  D^,  the  float  rod;  £>, 
cross  plates  s  F*  F',  stop  pieoes,  to  wliich 
are  hinged  the  winga  K'  K« ;  6^,  inlet 
pipe,  with  ffangt  aeenred  to  the  teb,  ettbar 
inside  or  onlsfids.    This  pipe  is  asade  of  the 
requisite  else,  to  be  inserted  through  the 
bong-hole  os  apartwre  of  the  vassal  !•  be 
filled.     H*  an  toner  pipe,  olooad  at  tlm 
upper  end,  and  eonneoted  et  both  eiid»  to 
the  inlet  pipe  G'  by  a  fow  umil  eroaa 
stoys,  as  shown  in  fig.  11.    Thus  a  ffi«d 
space  between  the  pipes  G*  and  H*  aaay  be 
^ven  for  the  descent  of  the  liquid  i^to  tho 
vassal*  it  shown  by  th»  artwn>    l*^  t&  a 


sixom's  tatemt  LiatitD  usAsukes. 


t7 
it  pipe  G*,  tlie 


tbittl  CTHi  bMd,  icmred  <m  the  fiokt  rod  wben  tbn  liqaid  rliet  loto  tl 

&*,  vhhdi  leiiM  to  keep  the  wingi  inn-  So*t  being  icted  iipan,  the  ci 

iet  mi   the  tsItb  laipended  dnrinf  the  dctiehed,  end  the  rdre  L'  filli  ioto  the 

tnBoir  of  the  iiqnld  Into  the  Teuel ;  bat  tettiDg  P*.    ThI*  method  of  detaehinf  the 


«fa«i  mat  \m  oOMkletW  m  mom  UmiJe  flie  reqiJred  certitade  the  cMM  l>e«j  !• 

flmdut  dooribed  fbr  the  bottle  ftuiiwli  from   the  wtagi  K'  K»!    bot  for   filHiiif 

bat  it  ba«  been  toood  in  practice  that  the  Urger  Teneli,  the  lite  of  tt«  ^^Jj'""'  '"' 

MiaU  dianeMr  of  tbe  float  in  thii  case  liai  iocreeted  io  m  to  raaedr  that  defect. 

not  lUMent  boojant  power  to  detach  with  For  clalmi,  see  toI.  U.  p.  SI7. 
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TIB  PAIZS8  AWA&DBD  F0&  PORTABLE 
8TBAM  BNOINBS  AT  THB  NORWICH  MEBT- 
INO  OF  THB  ROYAL  AORICULTUBAL  SO- 
CIBTT. — RBFLT  OF  THB  JUDOB8  TO  MR. 
BADDBLBT. 

Sir,<~In  reply  to  the  letter  of  Mr.  Btd- 
deley,  inierted  in  your  Magazine  of  Saturday 
last,  Dec.  29,  we  beg  leare,  as  the  jadges  of 
steam  engines  at  the  Norwich  Meeting  of 
the  Royal  Agricultnral  Society  of  England, 
to  assert  that,  in  awarding  the  prizes,  oar 
judgment  was  influenoed  by  no  one,  and 
that  the  awards  were  given  9oMp  npon  the 
per/ormanee  and  meriit  of  the  engines  on 
trial. 

Had  your  correspondent,  Mr.  Baddeley, 
waited  until  the  reports  of  the  jadges  of 
implements  had  been  pabllihed  in  tjie  So- 
ciety's Journal,  he  would  then  have  had  a 
table  of  results,  from  actual  trial,  to  hare 
guided  him  in  sa]ring  which  engine  should 
have  stood  first,  instead  of  compiling  a  table 
from  the  Society's  catalogue,  the  elements 
of  which  were  many  of  them  only  the  qpt- 
nUm»  of  the  exkUnton, 

Again  ;  we  cannot  see  the  ''  trick  ''  by 
whidb  Messrs.  Wilson's  engine,  exhibited  by 
Messrs.  Randsomes  and  May,  "  was  got 
rid  of,"  as  this  engine,  at  the  request  of  the 
ezhibitors,  was  put  through  itoo  trials,  which 
perfectly  satisfied  them  as  far  as  we  were 
concerned.  This  engine  had  a  tubular  boiler, 
in  common  with  many  of  the  others  which 
had  bben  tried  before  it,  and  all  of  them 
burnt  coal.  As  to  the  letter  which  appeared 
in  the  London  Letter  Bag  of  Nov.  10th,  it 
is  a  complete  fabrication,  and  unworthy  of 
notice.  We  have  rbason  to  know  that 
the  engine  taking  the  chief  prize  was  made 
hg  the  exkiHtore,  Meeera.  Garrett  and  Son, 
at  their  worke,  Leision,  8^ff'olk. 

In  the  Society's  printed  instructions,  it 
will  be  seen  that  the  decision  connected  with 
the  trial  steam  engines,  rested  solely  with 
the  two  judges  of  the  same,  and  only  in  case 
of  their  disagreeing,  was  the  consulting  en- 
gineer to  be  called  in.  We  hereby  declare 
that  our  judgment  in  awarding  the  prizes 
was  iiiiaiUMOtft. 

Begging  yon  will  insert  this  letter  in  the 
forthcoming  Number  of  your  Magazine, 

We  are.  Sir, 

Your  obedient  Servants, 

Wm.  N.  Parssok, 

South  wark, 

Cras.  John  Carr, 

fielper,  Derby. 
Jan.  S,  1810.  ' 

On  tha  Same,  from  Mr.  Garrett 

Sir, — Yovr  last  Namber  of  the  Meehgm 


nice*  Magaame,  dated  the  29th  ultimo,  con- 
tains a  letter,  from  Mr.  Wm.  Baddeley, 
relative  to  the  prizes  awarded  for  steam 
engines  at  the  Royal  Agricultural  Society's 
Meeting  at  Norwich,  in  which  he  asserts 
that  the  engine  for  which  I  reoeited  the 
principal  prize  of  50/.,  was  manufactured  by 
Messrs.  Easton  and  Amos,  the  consulting 
engineers  to  the  Society. 

I  liasten,  without  a  moment's  loss  of 
time,  to  give  a  most  unqualified  contradic- 
tion to  this  assertion,  which  is  as  devoid  of 
truth  as  discreditable  to  the  parties  who 
have  given  rise  to  it. 

The  steam  engine  for  which  I  reodved  the 
first  prize  of  50/.,  at  the  Norwich  meeting, 
WAS  NOT  manufactured  by  Messrs*  Easton 
and  Amos,  of  London ;  but  was  made  in 
my  own  workshops,  at  Leiston,  by  my 
own  workmen,  and  under  my  own  and  my 
son's  superintendence.  Such  being  the 
case,  /  am,  qfcouree,  in  a  poeition  to  prove 
it,  BBYOND  a  doubt,  wMch  I  shall  be  most 
happy  and  willing  to  do,  to  the  Preaident  of 
the  Council  of  the  Royal  Agricultural  So- 
ciety, or  to  any  other  person  or  persons 
whose  respectability  may  entitle  them  to 
such  attention. 

The  motive  which  has  prompted  such  a 
proceeding,  and  the  source  from  which  it 
has  originated,  will  be  discemable  to  every 
reader  of  Mr.  Baddeley's  letter,  and,  as 
such  unworthy  of  remark.  I  will  only 
add,  that  the  whole  is  a  gross  fabrication, 
from  beginning  to  end ;  emanating,  beyond 
a  doubt,  from  some  less  successful  exhibitor 
than  myself ;  and  although  fully  satisfied  of 
the  justness  of  my  own  position,  I  feel  that 
thus  much  is  due  from  me  in  vindication  of 
the  character  of  the  gentlemen  whose  repu- 
tation has  been  so  disgracefully  assailed; 
and  I  shall  be  obUe|ed  by  your  inserting  this 
letter  in  your  neat  publication. 

I  am,  Sir,  yours,  &c., 

Richard  Garrbtt. 

Leiston  Works,  near  Saxmundham,  Soffolk, 
January  2,  1850. 

[Ifr.  Baddeley  wUI,  no  doubt,  fed  ealled  upon  to 
explain  the  grounde  on  which  he  brought  the  ■eriona 
oharge  referred  to  In  the  two  preceding  comxnuniear 
tions ;  and  we  trust  he  will  be  able  to  do  so  satlslac- 
torlly.  If  he  has  been  betrayed  by  the  mlsrepre  - 
sentatlons  of  others  into  making  our  columns  the 
medium  of  an  act  of  ii\Juttlce  (which  we  take  to  be 
the  fact),  he  knows  well  that  he  ean  do  nothing 
more  consonant  with  our  uniform  rule  of  oonduot 
in  such  cases ,  than  to  make  us  the  medium  also  of 
the  most  prompt  and  ample  atonement.— £i». 
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XNSING  3bD  OT  JAMUARTy  1850. 


Bram  Hbrts,  of  Great  Marlborough- 
atnet,  gentleman.  jFbr  improvem^ntM  in 
amd  ^ddiiUmi  to  fomUaim  pent,  FtUeat 
dated  Jnoe  30,  1849. 

The  objeet  of  theae  unprovementa  is  three- 
fold: faitj  Co  enable  foantain  pern  to  be 
lued  for  a  greater  length  of  time,  withoat 
replenishing,  than  the  best  of  this  foTOorite 
dass  of  instniments  are  at  preaent  capa- 
ble of  being ;  second,  to  make  the  interior 
parte  easier  of  access  for  purposes  of  recti- 
fleation  or  repair  when  thej  get  out  of 
order ;  and  third,  to  combine  wi£  the  means 
for  writing  unintermittingly,  the  means  also 
of  using  the  instrument  as  an  erer-pointed 
penciL  We  do  not  set  much  store  on  the 
Uiird  of  these  objects,  but  the  two  others 
are  of  real  importance,  and  carried  out  by 
Mr.  Herts  in  a  most  ingemoua  and  eifeetual 
manner.  The  "  fountain,"  or  ink  reservoir, 
is  supplied  ss  usual,  bj  means  of  a  piston 
acting  on  the  principle  of  exhaustion  ;  but 
the  piston  rod  is  worked  by  a  separate  serew 
rod  with  thumb-piece  attached,  which  ena- 
bles  the  user  to  actuate  the  piston  with  a 
degree  of  nicety  of  which  no  other  fountain 
pen  that  we  know  of  is  suueptible.  Again  i 
the  parts  of  the  instrument  are  so  connected 
together  by  a  lockiog-piece,  that  the  mere 
pressing  beck  of  a  leVer  disconnects  the 
whole,  end  thus  admita  of  erery  needful 
repair  being  made. 

CMrs.^1.  The  improTed  fountain  pen 
described,  in  so  far  as  regards  the  manner 
of  combination  of  the  piston,  the  piston  rod, 
the  screw  rod  by  which  the  piston  is  worked, 
and  the  locking-piece  by  which  all  the  parts 
are  connected  together. 

2.  Sereral  modifications  of  the  preceding. 

3.  The  combination  in  one  instrument  of 
a  fountain  pen  and  erer-pointed  penciL 

John  Thomas  Fobstek,  Plymouth, 
master  in  Her  Majesty's  Navy.  Forim* 
pravementt  in  the  buUding  qf  ahipi,  boatt, 
and  other  veeeele;  **  aito,  in  the  matni/kO' 
tnre  of  tejret,  paektng'Caeee^  v^o^y  ond  other 
etrmetnree  repUring  to  be  waterproof" 
Patent  dated  June  27, 1849. 

The  patentee,  who  disclaims  the  portion 
of  his  title  within  the  inverted  commas, 
states,  that  his  iuTcntion  consists  in  coTer- 
ing  the  planks  used  in  ship  or  boat  building 
with  sheet  gutta  peroha.  For  this  purpose 
he  takes  the  planks,  as  they  are  sawn,  an 
coats  tbem  with  a  waterproof  cementd 
caoutchouc,  or  gutta  percha  solution,  on, 
which  he  lays  the  sheet  gutta  percha — haying 
previously  heated  the  under  surface  by  the 
applioatton  of  a  blast  of  hot  air,  or  other- 


wise, in  order  that  it  may  adhere ;  and  then 
applies  pressure. 

He  proposes,  also,  to  bevU  the  edges  of 
the  plsnks,  so  that  they  may  lap  one  over 
the  other,  and  to  coat  the  points  of  jnnotlon 
with  a  waterproof  oement  And,  lastly,  to 
cement  thin  planki  togetiier,  by  the  inter- 
position of  sheet  gutta  pereha  between 
them,  whereby,  he  stafess,  they  will  be  less 
liable  to  splinter. 

Gaim, — ^The  application  of  planks  or 
boards  of  wood,  coated  with  gutta  percha, 
or  gutta  percha  combined  with  other  mate- 
rials, to  the  building  of  ships,  boats,  and 
other  vessels. 

Thomas  Bbalb  Bbowmb,  Hampers, 
Oloucesler,  gentleman.  For  improvemenie  in 
looms,  and  in  the  numetfaetare  pf  weieen  and 
turieted  fabriee.  PatentdatedJune29,1849. 

The  patentee  describes  and  claims— 

1.  llie  employment  of  a  wedge-shaped 
rod  of  wood  or  metal,  wliich  is  introduced 
between  the  warps,  for  the  purpose  of  form- 
ing a  clear  shed,  and  actuated  by  the  batten  ; 
and,  also,  a  method  of  shortening  the  stroke 
of  the  batten,  for  driving  the  dbtanoe  to 
which  the  weft  is  to  be  driven. 

2.  A  mode  of  introducing,  in  a  similar 
manner,  by  power,  rods  of  a  wedge-shsped 
form,  in  the  manufacture  of  one  or  more 
tubes,  simultaneously,  with  or  without  the 
combination  of  gutta  percha. 

3.  A  mode  of  manufacturing  sacks  or 
bags,  by  which  the  bottom  is  made  much 
sttonger  than  the  rest,  and  the  lips  formed 
by  the  introduction  of  two  shuttles — ^the 
bottom  Ibeing  sewed  together  by  changing 
the  tye — and  the  bag  made  perfect  by  these 
means,  only  requiring  to  be  separated. 

4.  A  mode  of  manulMsturing  belts  or 
bands  [by  passing  the  threada  through 
heated  gutta  percha  previously  to  weaving 
them  up,  and  afterwards  subjecting  the 
fabric  to  pressure,  and  dividing  it  into  the 
requisite  widths]. 

5.  A  mode  of  msnufocturing  rope  [by 
passing  the  strands  through  iMated  gutta 
percha,  and  afterwards  laying  them  together 
in  the  ordinary  way]. 

Edward  Woods,  Liverpool,  C.  E.  For 
certain  improvemente  in  tum'tabiee.  Patent 
dated  June  28,  1849. 

Mr.  Wood's  improvements  consist  in 
'*  constructing  the  skeleton  or  revolving  top 
of  turn-tables  of  a  ring  of  malleable  iron,  to 
form  the  external  bond,  which  rests  upon 
suitable  roUera,  and  is  firmly  united  to  two 
of  the  sets  of  rails,  and  combined  with  a 
central  frame  and  pin*" 
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BUeUrie  Tilegraph  betwetn  France  and  England, 
— The  concession  signed  by  the  President,  Louis 
Napoleon  and  the  Minister  of  the  Interior,  M.  Du- 
faure,  granting  to  Messrs.  J.  Brett,  Toch6,  and  Co. 
the  right  to  establish  an  electric  telegraph  line  be- 
tween France  and  England  by  a  submarine  commu- 
nication across  the  Channel,  arrived  in  town  ott 
Mondajk  Th«  Company  pnMKMe  to  establish,  by 
meanf  of  the  electrlo  tekgiaph,  an  instant  coaunu- 


nication  between  the  two  eonntries.  The  patentee 
guarantees  that  this  telegraph  shall,  by  the  aid  of  a 
single  wire,  and  of  two  persons  only  (the  one  sta- 
tioned in  France,  and  the  other  in  England),  be 
capable  of  printing,  in  clear  Roman  type  (on  paper), 
100  messages,  of  15  words  each,  including  addresses 
and  signatures,  all  ready  fbr  delivery,  in  100  conae- 
entire  minutaa.— S*MMl0rtf. 


WVSXItT  UlT  OV  KBW  VHQUUm  VATtam* 


ttyttk  Ceaali«i  61iarptUoyi»  ot  tine  d«  Lnietn- 
bMttf  Ffanee,  for  ImprsireinentB  In  Ibeka  mk  gUtti 
and  pistols.    December  29;  six  month*. 

John  {lead,  o(  Park-terrace,  KlngVroad,  Chel- 
sea, genfletnan,  fbr  improvements  in  machinery  for 
extrietinf  fluids  firem  animal»  Tligetable,  attd  mine- 
ral tubsteooes,  and  is  eospresabig  the  tame. 
Dfcember  29;  six  months. 

William  Palmer,  of  Stttton-street,  Clerlcenwell, 
Middlesex,  maniifkoturer,  for  improvements  in  the 
manaliantuie  of  eaBdtes»  lampii  and  iricka*  Deeem- 
her29|  six  months. 

William  Barlow,  of  Btackheath,  civil  engineer, 
and  William  Henry  BarloW,  of  Detby,  civil  en- 
gineer* for  improvanenU  in  the  permanettt  ways  of 
railways.    Januarys:  six  months. 

Albert  Crackell  Waterlow.  of  London-wall,  litho- 
grapher, for  improvements  in  the  meAns  and  appa- 
raras  ftir  obtaining  eoptes  of  writings,  drawings, 
and  other  designs.  (Being  a  oommnnioation,) 
Januarys;  six  months. 


Alexander  Brodie  Cochrane,  Jan.,  and  Archibald 
Slate,  of  Dudley.  Worcester,  engineer,  for  illl- 
provemMits  in  the  manaCsetnre  of  Hen  pipei  mt 
tnbM.    January  3  {  six  months. 

Thomas  Lightfoot,  of  Broad  Dak,  within  Aocrioff- 
ton,  Lancaster,  chemist,  for  improvements  in  nrint- 
ing  and  dyeing  fhbrios  or  «ottmi  and  tf  ether  fibrotu 
materials.    Januarys;  six  months. 

William  Buckwell,  of  the  Artiflcial  Orsnite 
Works,  Battersea,  civil  engineer,  for  improvemeata 
in  compressing  or  solidifying  fkid.  Januarys;  six 
months.    To  extend  to  the  Colonies  only. 

Joe  Sidebottonu  of  Peudlebury,  Lancaster,  mana- 
ger, for  certain  improvements  hi  steam  enginea* 
January  St  six  months. 

Henry  Doming)  of  Hearsl^,  near  Boltott,  Lan* 
caster,  brick  and  tile  manufhctursr,  for  eertain  im- 
provements in  machinery  or  apparatus  formanu- 
ikcturing  brinks,  tiles,  and  other  similar  artidea 
ftom  oiay  or  other  plastie  mateiialst  Jaauaiy  Sf 
six  months. 
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BBBSBUS&'S   PATSMT  CKNTRIFUOAL  DISC   PUMPS. 

We  have  now  to  lay  before  our  readers  the  details  of  tlie  centrifugal  disc  pump, 
which  occupies  so  prominent  a  place  in  Mr.  Bessemer's  last  budget  of  new  inven- 
tions (see  last  vol.,  p.  617).  The  pump  is  of  three  varieties ;  1.  A  lifting  or  suction 
pump ;  2.  A  forcing  pump ;  and  8.  A  lifting  and  forcing  pump. 

I.  Ths  Disc  Li/if  or  Suction  Pump. 

Fig.  1  is  a  vertical  section  of  this  machine  on  the  centre  line. 

Fig.  2  a  longitudinal  section  on  the  line  CD. 

a  is  an  iron  case  which  is  composed  of  two  parts  bolted  together  by  a  flange  a,  and 
rests  on  masonry,  c,  by  a  flange  or  base  a\  The  lower  compartment  of  the  case 
contains  a  disCy^^,  by  the  centrifugal  action  of  which  the  water  is  raised  ;  and  the 
apper  compartment  contains  the  principal  parts  of  the  wheel -work  by  which  the 
disc  is  put  m  motion.  The  lower  compartment  of  the  case  communicates  by  a 
tubular  angle  piece,  d,  with  a  suction-pipe,  e,  which  descends  into  the  well  or  pit, 
from  which  the  water  is  to  be  raised.  The  disc  consists  of  two  circular  plates  of 
metal,  f^f,  which  are  connected  by  a  number  of  intermediate  radial  leaves,  /*  ; 
it  is  mounted  on  a  shaft,  g,  which  works  in  brass  bushes,  hh,  let  into  projections,  t^ 
cast  on  the  sides  of  the  case,  a.  In  the  outer  ends  of  the  brass  bushes  g,  there  are 
screw  cfupSjjjf  having  elastic  washers  under  the  heads  of  them,  by  which  any  escape 
of  water  through  these  bearings  is  prevented.  The  plate  /'  has  a  boss  on  the 
centre  by  which  it  is  attached  to  the  shaft  g^  and  the  other  plate,  f^,  has  a  mouth- 
piece projecting  from  the  centre,  which  is  turned  true,  so  as  to  fit  as  closely  as  may 
be,  without  touching,  the  mouth,  cf^,  of  the  tubular  angular  piece,  d.  The  caps,  jj\ 
serve  to  adjust  the  distance  between  the  orifices  d^  and/^,  by  acting  against  the 
ends  of  the  shaft  ^,  and  thereby  causing  the  entire  disc,  /,  to  move  nearer  to  or 
recede  from  the  orifice  e/^  On  the  shaft  ^  there  is  a  small  partition,  it,  which 
gears  into  a  large  toothed  wheel,  n,  keyed  on  a  driving  shaft,  I,  which  passes  out  on 
both  sides  through  the  upper  compartment  of  the  chamber  a,  and  has  stuffing- 
boxes  m  m,  and  glands  o  o,  to  prevent  the  escape  of  water  at  these  points.  The 
wheel  ft  is  solid  in  the  centre,  instead  of  being  divided  into  arms  as  usual.  On  the 
ends  of  the  shaft  I  there  are  handles  pp,  by  which  the  wheel  n  is  turned,  and  motion 
thereby  transmitted  to  the  disc  /.  The  lower  end  of  the  suction  pipe,  which 
descends  into  the  well  or  other  receptacle,  is  provided,  as  usual  in  common  suction 
pumps,  with  a  valve,  to  retain  the  water  in  the  pipe  when  the^pump  is  not  in  operation. 
The  centre  radial  plates/'  are  made  narrower  at  the  ends  furthest  from  the  centre, 
whereby  the  space  between  the  plates/*  and/*  is  contracted  in  width  in  proportion 
as  the  space  between  the  radiating  partitions/"  increases  in  breadth  towards  the 
circumference.  The  partitions  are  riveted  between  the  two  plates,  of  which  the 
disc  is  formed.  I  have  generally  obtained  a  good  result  from  discs,  in  which  the 
area  of  the  central  mouth-piece  was  equal  to  the  outlet  of  the  periphery ;  but  it 
will  be  found  preferable  in  most  cases  to  make  the  central  opening  larger  and  gradu- 
ally diminishing,  so  that  the  area  of  the  exit  at  the  periphery  may  be  one-third  or 
one-half  less  than  the  inlet  at  the  centre.  The  object  of  this  arrangement  is  to  pre- 
vent any  loss  of  power  which  might  arise  from  too  much  exhaustion  in  the  centre, 
caused  by  the  increased  velocity  of  the  motion  of  the  water  as  it  proceeds  from  the 
centre.  The  diameter  of  the  disc  may  be  considerably  varied,  so  as  to  suit  the 
speed  of  the  first  mover,  or  the  height  to  which  the  water  is  to  be  raised.  When 
the  height  is  great,  either  the  diameter  should  be  increased  or  the  speed  must  be 
increased;  but  the  centrifugal  disc  pump,  like  the  common  pump,  admits  of  con- 
siderable variations  in  its  proportions  to  suit  difl^erent  cases  ;  but  it  may  be  laid  down 
as  a  general  rule,  that  the  area  of  the  outlet  should  never  exceed  the  inlet  of  the 
disc. 

The  mode  in  which  the  apparatus  operates  is  as  follows : — The  suction  pipe  ^,  and. 
both  the  compartments  of  the  case  a  are  first  filled  with  water,  and  motion  bein^ 
given  to  the  handles  pp,  the  wheel  and  pinion  cause  a  rapid  motion  of  the  disc  fl 
when  the  water  contained  between  the  intermediate  radial  leaves/ °  acquiring  a  cen- 
trifugal force  proportional  to  the  velocity  with  which  the  disc  is  driven,  will  throw  the 
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wtter  ODtwtrdt,  and  ft  lort  of  Tacuum  be  formed  in  the  centre  of  the  dite,  wfalcli, 
u  Tut  a«  formed,  is  filled  up  with  fresh  supplies  of  water  from  the  Buction-pipe, 
and  ihua  a  eonttauans  flaw  ia  kepi  up.  The  outer  spout  a*  is  placed  so  high  as  lo 
prevent  die  water  ever  falling  low  enough  in  the  case  a  to  leave  an;  part  of  the 


The  DUc  Forcing  Pump. 

Fig.  3  Is  a  Motional  elevation  of  Ifali  form  of  the  pump. 

The  ease  a,  in  which  ihe  disc  reTolvea,  is  made  of  casl-iron,  and  has  two  short 
carved  elbows,  bb,  which  turn  upwards,  and  are  united  by  flanges  to  the  branch 
pipe  e  c.  To  the  upper  pari  of  the  pipe  c  c  a  eontinualion  of  ihe  riling  main  e*  is 
joined,  and  the  pipe  cc  ia  bent  suScientlj  hsckwardg  lo  allow  the  shaft  d  to  pass 
down  in  a  right  line  through  the  centre  of  the  machine.  On  each  length  of  pipe 
forming  ihe  rising  main,  a  projection  is  casi,  and  formed  into  a  pluinmcr  block  lo 
aupport  Ihe  shaft  d.  The  lowest  of  these  plummer  blocks  is  seen  at  e,  below  which 
the  driving  shaft  d  graduallj  tapers  off,  and  passes  through  the  central  boss  J^  of 
the  disc  /,  and  terminates  in  an  obtuse  point  at  g,  immediatelj  below  which  there  la 
a  support  k,  which  serves  to  support  the  end  of  the  shaft  when  the  apparatus  is  not 
to  action.  On  the  upper  aide  of  the  chamber  d  there  ia  a  cover  t,  the  centre  of 
which  riiea  in  the  form  of  an  Inverted  cone  i',  through  which  the  water  to  be  raised 
Gnda  iu  way  into  the  revolving  disc  /.  It  is  therefore  neceBsar;  in  thia  form  of  the 
apparatus  to  immerse  it  in  the  water  ao  far,  that  the  level  of  the  surface  of  the  water 
shall  be  about  one  foot  above  the  mouth  i'  of  the  cover.  The  disc  /  is  conalruoted 
like  that  before  described,  or  it  ma;  be  east  in  one  piece,  the  openings  between  tlie 
partitions  />  being  formed  bv  cores,  in  a  manner  well  understood  by  founders.  The 
mouih  of  the  disc  /*  shoold  be  turned  ao  as  to  approach  very  close  lo  Ihe  under 
aide  of  the  cover  i,  and  thereby  prevent  any  losa  of  water  at  that  joint.  The  junction 
of  the  revolving  disc  with  the  inlet  pipe  may  be  secured  by  hempen  or  metallic 
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pickiDi^,  or  by  I  hydraalie  leather ;  bat  as  theie  packings  ire  sabject  to  npid  wnr, 
and  ftbsorb  potrer  b;  the  frictioo  ther  occuion,  I  prefer  to  make  ttie  disc  approximata 
u  near  at  tnij  be  to  the  orifice  of  the  inlet  opening,  and  to  lose  wbaterer  water  may 
pHSB  between  them,  at  this  lots  will  be  generally  found  to  be  much  lets  than  the 
power  absorbed  by  packing.  Xbe  shaft  being  put  in  rapid  motion  by  any  first  mover, 
the  disc  will  deliver  water  into  the  case  a,  and  cause  it  to  flow  up  the  rising  main, 
the  pressure  of  which  column  of  water  reacting  on  the  under  side  of  the  disc,  will 
tend  to  lift  it  upwards ;  and  if  the  area  of  the  inlet  aperture  in  the  cover  i  bear  such 

Sroportion  to  the  transverse  area  of  the  shaft  as  the  specific  gravity  of  iron  and  water 
0  to  each  other,  then  its  upward  pressure  against  \be  disc  will  sustain  the  weight 
of  the  driving  shaft,  and  prevent  any  pressure  on  the  end  of  the  shaft.  And  further, 
if  the  area  of  the  inlet  be  made  a  little  larger,  it  will  give  the  shaft  a  tendency  to 
press  upwards,  and  its  upper  end  may  be  acted  on  by  a  screw  so  as  to  regulate  the 
width  of  the  joint  to  the  greatest  nicety,  which  will  render  the  use  of  snnK  joumala 
uoneceBsary  at  thoie  parts  of  the  shaft  which  are  held  in  the  plummer  blocks  formed 
on  the  rising  main. 

From  what  has  been  said,  it  will  be  evident  that  in  this  form  of  the  apparatnt 
there  will  be  no  rubbing  surfaces  whatever  below  the  aurfece  of  the  water,  no  valve 
of  any  kind,  and  no  friction  but  that  of  the  shaft  and  the  metal  disc,  the  former 
of  which  is  in  a  manner  self-supported,  and  the  latter  so  smooth  as  to  revolve  with 
very  slight  resistance  through  tne  water.  This  form  of  the  apparatus  has  also  tbe 
advaniaee  due  to  tbe  rotary  motion  natorally  generated  in  water  passing  into  a 
funnel-shaped  aperture,  by  which  its  after  revolution  in  the  disc  is  facilitated. 

When  it  is  required  to  raise  water  from  a  very  deep  well  or  mine,  it  may  not 
always  be  convenient  to  apply  so  rapid  a  motion  to  the  disc  as  to  exert  sufficient 
centrifugal  force  to  elevate  the  water  to  the  desired  point  by  a  single  lift.  In  that 
case,  however,  any  number  of  separate  lifts  may  be  made,  each  delivering  tbe  water 
Into  a  cbtem,  from  which  the  next  lift  may  take  its  supply. 

Tht  Diac  Liftmg  and  Forcing  Pump. 
Fig.  a  is  an  elevation  of  this  double-acting  apparatus. 
Fig.  9,  a  view  of  the  centrifugal  wheel. 
Fig.  10,  a  vertical  section  on  Uie  line  AB. 


Fij.  B. 


Rg.  9. 


A  is  an  iron  eating,  as  before,  divided  horiiontally  into  two  compartments,  bolted 
together  at  A'.  On  the  top  of  the  apper  compartment,  the  curved  arms  B  form  a 
nipport  for  a  main  central  vertical  aaaft  C,  which  carries  apon  its  upper  end  a 
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captUn  head  D,  for  the  purpose  of  allowing  the  force  of  a  great  number  of  men  to 
act  UDon  it  with  handspikes.  AVhile  the  men  move  in  a  circle  around  the  apparatus, 
the  slow  motion  of  the  main  shaft,  if  applied  direct  to  the  disc,  would  produce  but 
little  eentrifngal  force  in  the  water ;  and  the  height  to  which  it  would  rise  would, 
therefore,  be  very  small.  But  on  the  shaft  C  there  is  fixed  a  spur-wheel  E,  which 
gives  motion  to  a  pinion  F  and  shaft  G,  which  works  in  bearings  H  at  its  lower  end, 
and  in  bearings  I  at  its  upper  one.  The  shaft  G  also  carries  a  cog  wheel  J,  which 
works  in  a  pinion  K  on  the  shaft  L,  which  shaft  passes  through  a  hydraulic  leather 
packing  M,  so  as  to  prevent  the  water  under  pressure  in  the  lower  compartment  of 
the  case  from  asoending  into  the  upper  one,  which  contains  the  wheels.  The  shaft 
L  if  supported  in  a  step  N,  formed  in  the  lower  part  of  the  casing,  while  its  upper 
end  works  in  a  gun-metal  bearing  or  bracket  P,  which  is  bolted  to  the  central  divi* 
aioQ  of  the  case.  The  braeket  P  serves  also  to  support  and  form  a  bearing  for  the 
lower  end  of  the  shaft  C.  The  top  cover  of  the  casing  A^  has  ribs  A'  east  upon  ie« 
to  give  it  additional  strength,  and  m  the  centre  there  is  an  oil-cup  Q,  from  which  oil 
will  find  its  way  through  the  boss  of  the  wheel  and  to  both  the  ends  of  the  shafts, 
&c.  To  farther  this  object,  the  shaft  0  has  a  hollow  cut  into  it  at  the  part  where 
it  passes  through  the  wheel,  and  the  bearings  in  the  bracket  have  a  small  hole  R 
leading  firom  one  to  the  other.  In  the  lower  compartment  of  the  case  there  is  a 
coDical  projection  S  in  the  bottom  of  which  there  are  openings  T  and  valves  U  to 
cover  them,  and  immediately  below  these  openings  the  suction  pipe  V  is  screwed  on. 
The  upper  part  of  the  cone  S  is  turned  true,  and  is  made  to  approach  as  near  as  may 
be,  without  contact,  to  the  centrifugal  disc  W,  which  is  made  of  large  diameter  and 
•mall  width,  in  order  to  render  it  suitable  for  forcing  to  a  much  greater  height  a 
smaller  quantity  of  water  than  could  be  lifted  by  the  centrifugal  disc  pump  constructed 
as  before  described.  The  disc  W  consists  of  an  upper  and  lower  plate  connected 
tofether  by  sixteen  radial  partitions  X,  which  are  wedge-shaped,  the  height  of  the 
openings  diminishing  gradually  towards  the  periphery.  In  the  lower  compartment 
of  the  casing  there  is  an  opening,  T,  to  which  a  pipe  may  be  attached,  in  order  to 
ooDvey  the  water  raised  to  any  elevated  reservoir. 

The  action  of  the  apparatus  is  as  follows : — Before  starting  the  pump  it  will  be 
necessary  to  fill. the  suction  pipe  and  lower  part  of  the  case.  A  moderately  quick 
motion  then  being  given  to  the  shaft  C,  the  disc  will  revolve  rapidly ;  the  water 
contuned  between  the  partitions  X  will  acquire  a  considerable  amount  of  centrifugal 
force,  and  will  flow  rapidly  into  the  case,  and  thence  through  the  opening  Y,  and  up 
any  pipe  attached  thereto,  while  the  tendency  to  form  a  vacuum  in  the  centre  of  the 
disc,  will  cause  the  ascent  of  fresh  portions  up  the  pipe,  and  render  the  operation 
continuous  so  long  as  the  motion  of  the  machine  is  kept  up.  A  forcing  as  well  as  a 
lifting  action  is  thus  given  to  the  apparatus,  the  height  in  all  cases  being  limited  only 
by  the  speed  of  the  disc. 

The  method  of  applying  manual  power  by  the  capstan  will  be  found  advantageous 
when  a  centrifugal  disc  forcing  pump  is  used,  for  the  extinguishing  of  fires ;  such 
alterations  in  the  general  form  of  the  apparatus  being  made  as  to  render  it  sufficiently 
portable  and  convenient  for  the  purpose ;  or  a  cross  beam  may  be  substituted  for  the 
capstan  head,  and  the  power  of  horses  employed  instead  of  that  of  men. 

SIR  YKANCIS  0.   KNOWLKS'S  PATKNT  IMPaOVEMBMTS  IN  THE   MANVPACTURB   OP 

IRON   AMD    STBBL. 

(Patent  dated  July  4,  18i9.    Patentee— Sir  Francis  Cliarles  Unovrlet,  Bart.    Specification  enrolled 

January  4, 1850. 

SpeciJieationJ^ 

The  nature  or  ol^eet  of  my  invention  is  foarfold,  vis.  :-— 

Firsi,  The  naaking  of  mmlleable  iron  from  iro  d  9reB  by  a  direct  process,  without  any 
previous  smelting  of  the  same. 
Second.  The  making  of  steel  directly  from  iron  ore.    • 
Third,  The  preparing  of  iron  ores,  by  cementation  thereof,  in  retorts  or  kilns  separate 

*  A  paper,  explanatory  of  this  tpedfioation,  by  Sir  F.  C.  Kuowtos,  wiU  be  given  in  our  naxt. 
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from  the  blast  fnmacoi  in  order  to  the  making  of  caat  iron  from  the  same  by  smelting  them 
thereafter  in  fiimaces,  as  uiual.    And, 

Fourth.  The  sobstitatlon  of  certain  iron  ores  afterwards  described,  to  be  used  as  a  flux 
to  other  ores  in  the  making  of  cast  iron,  and  as  a  substitute  for  the  limestone  flux  at  present 
employed  therein. 

And  the  manner  in  which  I  carry  my  said  inyention  into  effect  is  as  follows : — For  the 
first  two  of  the  above  objects  or  purposes,  I  select  such  iron  ores  as  are  the  most  free  from 
earthy  matter  in  their  composition,  and  as  approach  most  nearly  to  pure  oxides  of  iron — 
theteore  nearly  the  belter.  For  the  third  object  or  purpose,  I  use  all  iron  ores  indifferently, 
excepting  only  such  as  contain  much  sulphur  or  arsenic ;  that  is  to  say,  all  such  iron  ores  as 
are  at  present  used  in  the  making  of  cast  iron.  The  ores  must  be  first  broken  into  pieces  of 
moderate  size,  so  as  that  when  placed  together  in  a  heap  there  may  be  interstices  between 
them,  capable  of  admitting  the  passage  of  a  gas  or  vapour  through  the  heap  or  mass  without 
any  great  obstruction  thereto.  Further,  if  the  ores  contain  any  volatile  or  gaseoas  matter 
other  than  oxygen  in  their  composition,  or  if  they  contain  water  in  combination  as  hydrates, 
theymust  be  roasted  by  some  one  or  more  of  the  methods  now  in  use,  in  order  to  expel  the 
same.  I  then  treat  as  follows  the  ores  which  have  been  so  prepared  : — I  place  them  in 
retorts  rendered  as  air-tight  and  gas* tight  as  may  be,  and  I  raise  the  said  retorts  to  about 
a  red  heat  or  more,  by  means  of  fuel  burning  around  them  in  furnaces  or  kilns,  into  which  the 
said  retorts  are  properly  set  for  the  purpose.  Each  of  the  said  retorts  (of  which  I  employ  a 
series,  according  to  the  quantity  of  the  ores  to  be  cemented,  as  hereinafter  described)  is  to  be 
connected  with  gas  pipes,  furnished  with  stopcocks,  in  such  a  manner  as  that  a  current  of  either 
of  the  gases  or  the  vapour  to  be  hereinafter  mentioned  may  be  passed  through  the  said  retorts 
and  their  contents,  or  cut  off  at  will,  as  occasion  may  require.  The  form  of  the  said  retorts 
may  be  cylindocal,  as  represented  in  the  engraving.  Fig.  1  is  a  front  elevation  of  a  set  of 
retorts ;  fig.  2  is  a  horizontal  section,  taken  on  the  line  ad  of  fig.  1,  in  which  the  arrows 
denote  the  direction  of  the  current  of  gas  or  vapour,  and  S  s  are  the  stopcocks  at  the  entrance 
of  the  gas  or  vapour  into  the  retorts  and  its  exit  therefrom  respectively.*  Each  retort  is 
to  be  provided  with  a  small  gas  jet  in  its  interior,  for  the  purpose  of  preventing  any  explo- 
sion before  the  retort  is  cleared  of  the  atmospheric  air  contained  in  it  after  it  is  charged  with 
the  iron  ores  and  closed ;  and  such  explosion  is  prevented  by  lighting  the  jet  of  gas, 
and  allowing  it  to  burn  for  a  short  time  after  the  retort  is  so  charged  and  closed,  whereby 
the  oxygen  necessary  to  such  explosion  is  consumed.  This  done,  the  jet  is  toiM  extinguished 
by  the  stopcock  S,  outside  the  retort.  During  these  preparations  the  fire  must  he  kept 
down  by  a  damper.  Connected  with  the  gas  pipes  of  entrance  and  exit  S  P  sp,  as  aforesaid, 
there  are  to  be  gas  mains,  M  M  and  m  m,  communicating  with  gasometers  such  as  are  now  in 
use  in  ordinary  gas  works ;  that  is  to  say,  a  main  M  M,  with  the  gasometer  or  gasometers 
which  supply  the  gas  before  it  passes  through  the  retorts  and  is  submitted  to  the  action  of 
the  heated  iron- ores,  and  the  main  m  m,  which  receives  the  gas  in  its  altered  state  after  such 
passage  and  such  action.  I  do  not  claim  any  particular  form  or  construction  of  apparatus 
for  the  purpose  of  cementing  the  ores  of  iron  by  submitting  the  same  to  the  action  of  the 
gases  or  vapour,  as  hereafter  more  parttcalarly  described ;  but  I  merely  give  the  above  as 
what  appears  to  be  a  good  and  convenient  form  of  construction  for  the  purpose.  The 
retorts  also  may  be  made  of  cast  iron,  or  even  of  fire-clay  if  they  be  made  so  as  not  to  be 
liable  to  crack,  and  if  the  gas  or  other  fittings  be  carefully  adapted  thereto,  so  that  the  whole 
may  be  thoroughly  air-tight  and  gas-tight.  Care  must  also  be  taken  to  apply  the  heat  to 
the  retorts  as  uniformly  around  them  as  possible,  so  as  not  to  produce  unequal  expansion, 
whereby  they  would  become  liable  to  crack.  It  will  accelerate  the  process  of  cementation 
if  the  gas,  after  leaving  the  gasometer  (or  the  vapour)  be  passed  through  an  ordinary  hot- 
blast  apparatus,  so  that  it  may  enter  the  retorts  in  a  heated  state.  For  the  purpose  of  cement- 
ing the  iron  ores  by  the  above,  or  some  similar  and  convenient  apparatus,  I  make  use  of  two 
sorts  of  gas,  namely,  coal  gas  such  as  is  now  used  for  lighting  streets  and  houses,  the  same 
being  first  purified,  by  the  known  methods  in  use,  from  sulphur  or  other  impurity,  and 
carbonio  oxiJe  gas  prepared  by  slow  combustion  from  charcoal,  coke,  anthracite,  or  stone 
coal,  peat,  or  other  carbonaceous  matter,  or  otherwise.  I  do  not,  however,  confine  myself 
to  these  two  sorts  of  gas  alone ;  for  the  vapour  of  coal  oil  or  naphtha,  of  petroleum,  of 
camphine,  or  of  any  other  hydrocarbon  suflBciently  abundant  and  cheap,  may  be  also 
employed  for  cementing  the  iron  ores  ;  neither  do  I  confine  myself  to  the  use  of  gas  such 
as  is  prepared  from  coal  only,  but  I  claim  also  the  use  of  gas  resembling  coal  gas  in  its 
general  composition,  the  same  being  made  from  peat,  wood,  or  other  material,  the  said  gas 


*  The  constraetion  of  these  retorts  Is  so  obvious  from  the  verbal  description  given  of  them,  that  we  do 
not  think  it  necessary  to  engrave  the  illustrative  figttres.--Bi>.  M.  M. 
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bdng  such  as  to  consist  mainly  of  carburetted  hydrogen,  or  of  olefiant  gas,  or  of  both  com* 
bined  in  Tartoos  proportions  together,  and  occasionally  with  carbonic  oxide,  hydrogen,  &c., 
as  is  well  known  to  persons  making  gas  for  public  use.  I  do  not  claim  any  particular  mode 
of  generating  the  said  gas  or  gases,  or  the  vapour  to  be  hereafter  and  above  named ;  but 
I  claim  the  use  of  them  for  the  purpose  of  cementing  the  ores  of  iron.  I  use  the  coal  gas, 
or  gas  resembling  coal  gas,  and  the  said  vapour  indifferently,  whether  I  propose  to  make 
malleable  iron,  steel,  or  cast  iron  from  the  cemented  ores ;  bat  I  make  use  of  carbonic  oxide 
gas  only  in  order  to  make  malleable  iron,  or  where  it  is  not  intended  that  the  ores  should 
absorb  any  carbon  during  their  cementation  in  the  retorts.  When  I  use  the  vapour  of 
naphtha  or  coal  oil,  of  petroleum,  of  camphine,  or  other  hydrocarbon,  I  submit  the  fluid 
hydrocarbon  to  heat  in  proper  vessels,  as  in  the  ordinary  distillation  of  the  same,  and  I  pass 
the  said  vapour  when  so  obtained  through  the  heated  iron  ores  in  the  retorts,  as  I  do  the 
gas,  but  with  this  difference,  that  I  conduct  the  vapour,  at  its  exit  from  the  retorts, 
into  a  worm  with  a  refrigerator,  whereby  it  is  again  condensed  for  use.  Also,  in  order  to 
carry  off  any  gas  which  may  be  evolved  from  the  said  vapour  by  the  action  of  the  heated 
iron  ores  thereon,  1  employ  a  main  pipe  connected  with  the  condenser  and  leading  to  a 
gasometer,  as  in  the  use  of  the  gases.  After  the  gas  has  passed  from  the  retorts  into  the 
main  m  m,  which  I  call  the  exit  main,  it  is  to  be  purified  again  by  any  of  the  ordinary 
methods,  so  as  to  become  free  from  useless  ingredients,  and  fit  for  farther  use.  It  will  be  con- 
venient to  have  several  series  of  retorts  and  mains,  to  be  used  successively  in  employing  the 
gas  over  again.  As  the  fresh  gas  contains  most  carbon,  the. first  of  the  series  should  be 
employed  where  steel,  or  cast  iron,  or  malleable  iron  is  sought  to  be  produced,  and  the 
second  where  malleable  iron  is  the  proposed  product,  and  less  carbon  is  required.  In  all 
cases  it  will  be  desirable  to  employ  at  the  exit  main  a  trial  jet,  by  means  of  which  the  com- 
position of  the  gas  may  be  examined  at  pleasure.  There  should  also  be  a  receptacle 
connected  with  the  retort  itself,  such  as  to  admit  of  its  being  cut  off  from  the  body  or 
current  of  gas  in  the  retort,  and  of  its  withdrawing  a  portion  of  ore  for  examination,  or  a 
trial  retort,  by  the  aid  of  which,  charged  at  the  same  time  with  the  ordinary  retorts,  the 
progress  of  the  cementation  of  the  ores  may  be  carefully  watched  by  the  workman,  and  the 
•ame  arrested  at  the  proper  point. 

The  process  will  now  be  as  follows : — The  retorts  must  be  charged  with  the  prepared 
iron  ore,  closed  carefully,  and,  if  need  be,  luted  with  fire-clay  and  freed  from  atmo- 
spheric air  by  the  gas  jet  before  described ;  the  gas,  previously  heated  or  not,  is  then  to 
be  passed  in  a  gentle  current  through  the  heated  retorts  by  appropriate  pressure  on 
the  gasometer  or  otherwise. 

It  will  then  act  upon  the  iron  ore  as  follows:— The  ore  being  mainly  an  oxide  of  iron, 
the  hydrogen  of  the  gas  or  hydrocarbon,  if  such  be  employed,  unites  with  the  oxygen  of  the 
ore  to  form  water,  while  the  carbon  unites  with  the  oxygen  to  form  carbonic  oxides  or  carbonic 
acid,  as  the  case  may  be,  thus  leaving  metallic  iron  as  the  results.  It  is  best  to  carry  this' 
process  of  cementation  a  little  further  (except  where  carbonic  oxide  gaa  is  used)  so  as  to 
allow  of  a  small  absorption  of  carbon  by  the  reduced  metal ;  this  carbon  is  readily  burned 
away  in  the  puddling  furnace  next  afterwards  to  be  used.  The  iron  ore  being  so  far  reduced, 
and  whether  absorption  of  carbon  has  or  has  not  taken  place,  the  next  stage  of  the  process 
when  malleable  iron  is  the  proposed  product,  is  to  shut  off  the  gas  on  both  sides  of  the 
retorts,  then  to  open  the  retorts  and  to  transfer  their  contents ;  that  is  to  say,  the  reduced 
iron  ore  to  the  oniinary  puddling  furnace,  and  to  treat  the  iron  as  in  the  common  way  of 
puddling  iron  until  it  '*  comes  to  nature,''  as  it  is  technically  termed,  and  balls,  or  coheres, 
or  agglutinates  together  into  a  mass,  when  it  is  to  be  put  under  the  shingling  hammer  and 
rolled  out  according  to  the  ordinary  methods  of  manufacture.  It  may  be  further  cut,  piled, 
reheated,  and  rolled,  as  usual,  accord mg  to  the  nature  of  its  destination,  or  the  quality 
required.  If  steel  be  the  product  required,  the  cementation  in  the  retorts  must  be  carried 
further,  until  the  reduced  metal  shall  have  absorbed  about  1  per  cent,  of  carbon,  after 
which  the  gas  is  to  be  shut  off,  the  retorts  to  be  opened,  and  their  contents  removed  as 
before.  The  progress  of  the  absorption  of  carbon  muit  be  examined  from  time  to  time, 
jnst  as  IS  at  present  done  in  the  cementation  of  iron  bars  for  conversion  of  the  same  into 
steel,  until  the  requisite  degree  of  cementation  is  obtained.  The  reduced  and  cemented 
ore  is  then  to  be  put  into  crucibles  or  melting  pots,  and  to  be  run  down  into  ingots  in  wind 
furnaces,  as  is  now  done  in  the  making  of  cast  steel.  If  the  earthy  matter  in  the  ore  be 
such  as  to  require  it,  some  proper  flux  for  the  same  is  to  be  added,  according  to  the  known 
methods  of  fluxing  iron  ores.  If  cast  iron  be  the  product  required,  the  cementation  must 
be  carried  on  untU  the  metal  shall  have  absorbed  about  3  to  4  per  cent,  of  carbon,  after 
which  it  is  to  be  transferred  to  the  cupola  or  blast  furnace,  with  a  proper  flux,  if  need  be,  to 
be  nm  down,  as  ii  usual  in  making  cast  iron.    I  further  claim,  where  cast  iron  or  steel  is 
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tha  prodact  required,  the  separate  cementation  of  iron  ores  with  oharooal,  eoke  duty 
anthracite  coal,  coke,  &c.,  in  close  retorts,  or  kilns  heated  as  abo^e ;  bat  I  do  not  claim  the 
use  of  charcoal  in  retorts  for  the  production  of  malleable  iron  directly  from  the  ores.  After 
such  last-mentioned  cementation  by  means  of  charcoal,  the  cemented  ores  are  to  be  trans- 
ferred to  the  cupola  or  blast  furnace,  or  to  the  meltiog-pot,  as  before,  according  as  cast  iron 
or  steel  is  the  product  to  be  obtained.  I  claim  moreoTcr  the  treatment  in  manner  follow- 
ing of  certain  ores  of  iron,  in  order  to  the  production  of  steel ;  namely,  the  pure  specular 
ores  of  iron,  the  red  hematite  or  oxide  of  iron,  the  brown  hematite  or  hydrated  oxide  of 
iron,  the  black  oxide  of  iron,  the  red  and  brown  oohreous  iron  ores  (when  the  same  are  not 
combined  with  much  earthy  matter),  the  magnetic  iron  ores,  and  the  ores  called  spathose 
(or  spathic),  iron  ores,  sparry  iron  ores,  or  sometimes  white  iron  ores  (from  their  colour  being 
acddentally  white),  the  said  spathose  ores  being  carbonates  of  the  protoxide  of  iron,  and 
being  other  than  and  different  from  the  argillaceous  iron  ores  of  the  coal  measures  or  car- 
boniferous series  of  rocks  aboTC  the  mountain  lime  stone.  The  term,  **  spathose 
ores,"  is  a  receired  and  general  description  of  the  minerals  in  question,  and  is  applicable 
and  appUed  to  them  even  when  from  partial  decomposition  they  pais  into  the  peroxide  of 
iron,  or  are  combined  with  it  in  greater  or  less  proportions.  I  first  prepare  any  of  the  ores 
last  before  mentioned  by  roasting  them,  if  necessary,  to  expel  Toiatile  matters,  and  by  pro- 
Tioos  cementation  to  about  1  per  cent,  on  the  weight  of  the  metallic  iron  in  the  ore  by  some 
one  or  other  of  the  methods  before  described,  and  I  then  smelt  them  in  a  blast  furnace,  or 
cupola,  or  other  suitable  furnace,  with  wood  or  peat  charcoal,  or  any  fuel  free  from  sulphur, 
using  a  proper  flux,  if  necessary,  of  a  nature  suited  to  the  earthy  matters  contained  in  the 
ore  to  be  smelted,  according  to  the  method  at  present  in  use.  The  furnace  dr  cupola,  if  such 
be  employed,  must  not  exceed  20  to  25  feet  in  height,  and  must  be  constrncted  so  as  to  bo 
▼cry  steep  in  the  bosbes,  in  order  that  the  charges  of  ore,  flux,  and  fuel  may  peas  rapidlj 
through  it,  and  that  the  metal  in  coming  down  may  absorb  as  little  more  carbon  as  possible, 
and  the  lowest  temperature  is  to  be  used  which  is  sufficient  completely  to  bring  down  the 
metal.  The  metal  so  obtained,  I  call  "steel  metal/'  For  coarse  purposes,  this  metal 
may  be  worked  up  directly  without  further  preparation,  as  an  inferior  steel,  by  tilting  or 
hammering,  and  rolling  it  as  usaal.  For  finer  purposes,  and  where  superior  qoaiity  is 
required,  1  take  this  **  steel  metal"  and  I  melt  it  again,  more  than  once  if  need  be,  in 
crucibles  or  melting-pots,  as  in  the  common  way  of  making  cast  steel,  by  means  of  wind 
furnaces,  for  the  purpose  of  rendering  the  ingot  when  cast  as  bomogeneons  as  possible. 

It  may  be  desirable  to  obtain  such  ingot  with  varying  proportions  of  carbon  in  it,  accord- 
ing to  the  purposes  for  which  the  steel  may  be  destined,  and  these  proportions  will  be 
obtained  by  varying  the  degree  of  previous  cementation  of  the  iron  ore  accordingly.  It 
may  further  be  neoesaary  to  correct  any  excess  or  any  deficiency  of  carbon  in  the  **  steel 
metaL"  The  excess  may  be  corrected  by  the  addition  of  a  small  quantity  of  "very  pure 
oxide  of  iron,  or  of  the  oxidised  scales  thrown  off  the  bars  of  steel  by  the  hammers  or 
rolls ;  and  the  deficiency  may  be  corrected  by  the  addition  of  a  small  quantity  of  charcoal — 
in  each  case,  to  the  crucible  or  melting  pot,  before  putting  it  into  the  wind  furnace.  For 
very  superior  and  highly  homogeneous  steel,  it  may  be  necessary  to  remelt  the  "  steel 
metal  "  more  than  once.  The  average  proportion  of  carbon  to  be  aimed  at  is  about  1  per 
cent,  of  the  whole  weight.  Both  in  the  previous  cementation  of  the  iron  ores,  whether  for 
making  malleable  iron,  steel,  or  cast  iron,  and  in  adjuating  the  proportion  of  carbon  in  the 
**  steel  metal,"  and  in  the  ingots  of  steel  much  must  be  left  to  the  care  and  the  skill  of  the 
workman,  and  just  as  in  the  present  cementation  of  iron  bars  for  the  cooTcrsion  thereof 
into  steel,  the  progress  of  the  operation  must  be  carefully  watched  throughout.  Where 
malleable  iron  is  the  product  to  be  obtained,  the  progress  of  the  operation  may  be  con- 
Teniently  tested  by  cutting  the  ores  with  a  file  or  a  knife,  and  by  trying  the  filings  with  a 
magnet.  When  tiie  final  ingot  of  steel  is  obtained,  it  may  be  hammered  out  or  tilted,  cut, 
piled,  re-heated,  and  rolled  out  to  the  proper  size,  according  to  the  methods  well  known 
and  used  in  manufacturing  steel.  In  respect  to  this  last  branch  of  my  invention,  I  do  not 
claim  the  simple  reduction  of  the  said  ores  of  iron  by  smelting  them  with  wood,  or  peat 
charcoal,  or  other  fuel,  into  what  is  called  "  natural  steel,"  but  what  I  do  claim  is  the  com- 
bination of  the  above  process  of  previous  cementation  with  auch  smelting ;  and  these  (or 
the  last  mentioned  simple  reduction)  with  the  re-melting  of  the  said  *'  steel  metal"  in 
crucibles  or  pots,  in  order  to  rendering  the  same  perfectly  homogeneous  and  of  superior 
quality.  I  use  alao  by  means  of  series  or  sets  of  retorts,  such  as  I  have  shove  described, 
the  gases  which  are  at  present  evolved  from  blast  furnacea,  and  are  consumed  and  burned 
at  the  heads  thereof;  I  collect  these  gases  by  means  of  pipes  or  other  convenient  apparatus 
attached  to  the  fumaoe  in  the  higher  parts  thereof,  closing  up  the  head  of  the  fnmaoe 
entinly  if  neoesiery,  and  in  lueh  case  ehargingit  t  hrough  a  sliding  door,  or  rerolving  hopper, 
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in  the  nde  of  the  twinel  head,  made  as  gas-tight  ai  may  be.  I  then  purify  the  said  gaaea  by 
paaaiDg  them  through  water  and  an  ordinary  parifier,  like  those  now  nied  in  gas-worki,  and 
I  conduct  them  into  gasometers  commuaicating  with  the  mains  connected  with  the  retorts, 
and  I  then  employ  them  in  preparing  iron  ores,  just  as  I  do  the  other  gases  before  mentioned 
and  described ;  or  I  pass  the  said  gases  at  once,  and  withont  purification  or  collection  in 
gasometers,  through  the  retorts  directly,  in  their  heated  state.  I  do  not  claim  any  particular 
form  of  apparatus  for  collecting  the  said  gases,  nor  do  I  daimthe  employment  of  them  for 
other  purposes  than  the  cementation  of  iron  ores,  as  before  described.  The  said  last-men- 
tioned gates  consist  of  a  mixture  of  nitrogen,  oxide  of  carbon,  hydrogen,  carburetted  hydro- 
gen, and  other  gases  or  vapours ;  but  I  claim  the  use  of  them  in  their  actual  state  of  com- 
bination or  mixture,  and  just  as  they  may  happen  to  be  generated,  and  after  puriffing  them 
as  above  mentioned,  or  without  such  purification,  and  directly  from  the  furnace,  as  above 
described. 

Zds//y.  I  claim  the  use  of  the  above  described  spathose  iron  ores,  and  the  ores  called 
"  soft  mine,"  derived  from  them  by  partial  decomposition,  and  found  in  the  same  veins  there- 
with, as  a  flux  to  supersede  the  use  of  limestone,  which  is  at  present  used  as  the  flux  in  blast- 
furnaces in  the  making  of  cast  iron ;  and  I  use  the  said  spathose  ores,  as  follows  :— First,  I 
roast  them  to  drive  away  the  carbonic  acid  and  the  water  which  are  contained  in  them,  and 
then  I  mix  them  either  first  cemented  as  above,  or  not,  with  some  of  the  other  ores  of 
iron  in  such  a  proportion  by  weight  that  the  lime  contained  in  the  aggregate  of  the  ores 
and  of  the  fuel  may  bear  the  same  proportion  to  the  other  earth's  silica  and  alumina  in  the 
sanM  aggregate  as  the  lime  derived  in  the  whole  from  the  limestone  now  used,  from  the 
other  ores,  and<rom  the  fuel,  is  made  to  bear  to  the  said  earth's  silica  and  alumina  In  the 
last-mentioned  aggregate  of  limestone,  ores,  and  fuel.  This  proportion,  according  to  the 
known  rules,  being  thus :  alumina  as  1,  lime  as  2,  siliea  as  3,  and  the  spathose  iron  ore, 
often  containing  a  considerable  proportion  of  lime  as  its  earthy  matter,  and  often  oxide  of 
manganese,  I  substitute  it  as  a  flux  for  the  limestone  now  used.  Where  richly  carburetted 
cast  iron  is  sought  to  be  produced  the  furnace  should  be  made  flatter  in  the  boshes,  so  that 
the  charges  may  descend  slowly,  and  that  the  ores,  espeeially  if  not  cemented  previouslyy 
may  have  time  to  absorb  the  required  proportion  of  carbon. 
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The  OtuetU  of  the  4th  instant  contains  a 
Royal  Commission  for  carrying  this  mneh 
talked  of  project  into  effect.  We  have 
waited  till  it  should  assume  some  such 
official  and  tangible  form  as  this,  before  we 
said  anything  about  it ;  and  we  now  lose  no 
time  in  expressing  freely  the  opinion  we 
have  formed  of  it. 

The  Commission  is  in  these  terms : 

Yictoria,  R. 

Flctoiia,  by  thegnct  of  God,  of  the  United 
Kingdom  of  Great  Britain  and  Ireland,  Queen, 
Ddnider  of  the  Paith ;  lo  our  most  dearly-beloTed 
GoQMrt,  hit  Royal  Highneaa  Francis  Albert  Augus- 
tus Charles  Emanuel,  Duke  of  Saxony,  Prince  of 
feKe<<:obaivaDd  Ootha,  Knight  of  our  Most  Noble 
Order  of  the  Garter,  and  Field- Marshal  In  our 
army— our  right  trusty  and  right  entirely-beloTed 
eottsln  and  Couocilior,  Walter  Vfancis  Duke  of 
Bnccleueh  and  Queensberry,  Knight  of  our  Most 
KoUe  Odder  of  the  Gafler-K>ur  right  trusty  and 
i^bt  well-beloved  cousin  William  Earl  of  Rosse, 
ulght  of  our  Host  inostrlous  Order  of  St.  Patrick 
— our  riffht  truslj^  and  right  well-beloved  eoosins 
and  Councillors  Granville  George  Earl  Granville, 
and  Franeis  Earl  of  £llesmere-~ottr  right  tmsty  and 
well-beloved  Counciilor  Edward  GeolTrey  Lord 
Stanley— our  right  trusty  and  %^  ell-beloved  Coan- 
eiUoffs  John  RmsicU  (qemBooly  called  Lord  John 
RusseU),  Sir  Robert  Peel,  Bart.,  Henry  Labouchere. 
ilBd  WHysm  Bwait  Gfaiditon»^H)ttr   trusty    and 


well-beloved  Sir  Archibald  Galloway,  Knight  Com- 
mander of  our  Most  Hon.  Order  of  the  Bath,  and 
M^jor-General  in  our  anny  In  the  East  Indies, 
Chairman  of  the  Court  of  Directors  of  the  East 
India  Company,  or  the  Chairman  of  the  Court  of 
Directors  of  the  East  India  Company  for  the  time 
being— SirRichardWestmacott,  Knight— Sir  Charles 
Lyell  Knight,  President  of  the  Geological  Society  of 
liondon,  or  the  President  of  the  Geological  Society 
of  London  for  the  time  being— Thomas  Baring,  Esq.. 
Charles  Barry,  Esq.,  Thomas  Bazley,  Esq.,  Richard 
Cobden,  Esq.,WilUam  Cubitt,  Esq.,  President  of  the 
Institution  of  Civil  Engineers,  or  the  President  of 
the  Institution  of  Civil  Engineers  for  the  time  being 
—Charles  Lock  Eaitlake,  Esq.,  Thomas  Field  Gib- 
son, Esq.,  John  Gott,  Esq.,  Samuel  Jones  Loyd, 
E&q.,  Philip  Pusey,  Esq.,  and  William  Thompson, 
Esq.,  greeting : 

Whereas  the  Society  for  the  Promotion  of  Arts, 
Manufactures,  and  Commerce,  incorporated  by  our 
Royal  Charter  of  which  our  most  dearly-beloved 
Consort,  the  Prince  Albert,  is  President,  have  of 
late  years  instituted  annual  exhibitions  of  the 
works  of  British  Art  and  industry,  and  have  pro- 
posed to  establish  an  enlarged  exhibition  of  the 
works  of  industry  of  all  nations,  to  be  holden  In 
London  in  the  year  1861,  at  which  prizes  and  me- 
dals, to  the  value  of  at  least  20.000/.  sterling  shall 
be  awarded  to  the  exhibitors  of  the  most  merito- 
rious works  then  brought  forward ;  and  have  In- 
vested in  the  names  of  our  tight  trusty  and  en- 
tirely-beloved cousin  Spencer  Joshua  Alwyne  Mar- 
quis of  Northampton,  our  right  trusty  and  right 
well-beloved  cousin  and  Councillor  George  William 
Frederick  F^rle  of  Clarendon,  Knight  of  our  Most 
Noble  Order  of  the  Garter,  our  trusty  and  well- 
bdoved  Sir  John  Peter  Boileau,  Bart.,  and  James 
Courthope  Peache,  Esq.,  the  sum  of  Z0,QOQI.t  to 
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be  awarded  in  prizes  and  medals  as  aforesaid ;  and 
have  appointed  our  trusty  and  well  beloved  Arthur 
Kelt  Barclay,  Esq..  William  Cotton,  Esq..  Sir  John 
William  Lubbock,  Bart.,  Samuel  Morton  Peto,Esq., 
and  Baron  Lionel  de  Rothschild,  to  be  the  trea- 
surers for  all  receipts  arising  from  donations,  sub- 
scriptions, or  any  other  source,  on  behalf  of,  or 
towards  the  said  exhibition ;  our  trusty  and  well- 
beloved  Peter  le  Neve  Foster,  Joseph  Payne,  and 
Thomas  Wink  worth,  Esq.,  to  be  the  treasurers  for 
payment  of  all  executive  expenses;  andourtrustv 
and  well-beloved  Henry  Cole,  Charles  Wentwortu 
Dilke,  jun.,  George  Drew,  Francis  Fuller,  and 
Robert  Stephenson,  Esquires,  with  our  trusty  and 
well-beloved  Matthew  Digby  Wyatt,  Esq.,  as  their 
Secretary,  to  be  an  executive  committee  for  carry- 
ing the  said  exhibition  into  effect,  under  the  direc- 
tions of  our  most  dearly- 1  eloved  Consort: 

And  whereas  the  said  Society  for  the  Prom<  tion 
of  Alts,  Manufactures,  and  Commerce  have  repre- 
sented unto  us,  that  in  carrying  out  the  objects 
proposed  by  the  said  exhibition  many  questions 
may  arise  regarding  the  introduction  ol:  produc- 
tions into  our  kingdom  Arom  our  colonies  and  fnm 
foreign  countrict :  also  regarding  the  site  for  the 
said  exhibition,  and  the  be»t  mode  of  conducting 
the  said  exhibition;  likewise  regarding  the  deter- 
mination of  the  nature  of  the  prizes,  and  the  means 
of  securing  the  most  impartial  distribution  of  them; 
and  have  also  besought  us  that  we  would  be  gra- 
ciously pleased  to  give  our  sanction  to  this  under- 
taking, in  order  that  It  may  have  the  confidence, 
not  only  of  all  classes  of  our  subjects,  but  of  the 
subjects  of  forei^^n  countries : 

Now  know  ye,  that  we,  considering  the  premises, 
and  earnestly  desiring  to  promote  the  proposed  ex- 
hibition, which  is  calculated  to  be  of  great  benefit 
to  arts,  agriculture,  manufactures,  and  commerce, 
and  reposing  great  trust  and  confidence  In  your 
fidelity,  discretion,  and  integrity,  have  authorized 
and  appointed,  and  by  these  presents  do  authorize 
and  appoint,  you  our  most  dearly-beloved  Consort, 
Francis  Albert,  Augustus  Charles  Emanuel  Duke 
of  Saxony,  Prince  of  Saxe-Coburg  and  Got  ha,  you 
Walter  Francis  Duke  of  Buccleuch  and  Queens- 
berry,  William  Earl  of  Rosse,  Granville  George 
Earl  Granville,  Francis  Earl  of  Ellesmere,  Edward 
Geofienr  Lord  Stanley,  John  Russell  (commonly 
called  Lord  John  Russell),  Sir  Robert  Peel.  Henry 
Labouehere,  William  Ewart  Gladstone,  Sir  Archi- 
bald Galloway,  or  the  Chairmau  of  the  Court  of  Di- 
rectors of  the  £a«t  India  Company  for  the  time 
being,  Sir  Richard  Westmacott,  Sir  Charles  Lyell, 
ox  the  President  of  the  Geological  Society  for  the 
time  being,  Thomas  Baring,  Charles  Barry,  Thomas 
Bazley.  Richard  Cobden,  William  Cubitt,  or  the 
President  of  the  Institution  of  Civil  Engineers  for 
the  time  being,  Charles  Lock  Eastlake,  Thomas 
Field  Gibson,  John  Gott,  Samuel  Jones  Loyd.  Philip  ' 
Pusey,  and  William  Thompson,  to  make  full  and 
diligent  Inquiry  into  the  best  mode  by  which  the 
productions  of  our  colonies  and  of  foreign  coun- 
tries may  be  introduced  into  our  kingdom  ;  as 
respects  the  most  suitable  site  for  the  said  exhibi- 
tion ;  the  general  conduct  of  the  said  exhibition ; 
and  also  into  the  best  mode  of  determining  the 
nature  of  the  prizes,  and  of  securing  the  most  im- 
partial distribution  of  them. 

And  to  the  end  that  our  Royal  will  and  pleasure 
in  the  said  inquiry  may  be  dulv  prosecuted,  and 
with  expedition,  we  further,  by  these  presents,  will 
and  oommaDd,  and  do  hereby  give  Aiil  power  and 
authority  to  yon,  or  any  three  or  more  of  you,  to 
nominate  and  appoint  such  several  persons  of  ability 
as  you  may  think  fit  to  be  local  commissioners,  in 
such  parts  of  our  tiiugdom,  and  in  foreign  parts,  as 
you  may  think  fit,  to  aid  you  in  the  premises;  which 
said  local  commissioners,  or  any  of  them,  shall  and 
may  be  removed  by  you,  or  any  three  or  more  of 
you,  from  time  to  time,  at  your  will  and  pleasure, 
full  power  and  authority  being  hereby  given  to  you, 
or  any  three  or  more  of  you,  to  appoint  others  In 
their  placet  rMpectirely. 


And  furthermore,  we  do  by  these  presents  give 
and  grant  to  you,  or  any  three  or  more  of  you,  taU 
power  and  authority  to  call  before  you,  or  any  three 
or  more  of  you,  all  such  persons  as  you  shall  judge 
necessary  by  whom  you  may  be  the  better  informed 
of  the  truth  of  the  premises,  and  to  inquire  of  the 
premises,  and  every  part  thereof,  by  all  lawful  ways 
and  means  whatsoever. 

And  our  further  will  and  pleasure  is,  that  for  the 
purpose  of  aiding  you  in  the  execution  of  these 
premises,  we  hereby  appoint  our  trusty  and  well- 
beloved  John  Scott  Russell  and  Stafford  Henry 
Northcote,  Esquires,  to  be  Joint  secretariea  to  ttdn 
our  commission. 

And  for  carrying  into  effect  what  you  shall  direct 
.  to  be  done  in  respect  of  the  said  exhibition,  we 
hereby  appoint  the  said  Henry  Cole,  Charles  Went* 
worth  Dilke,  jun.,  George  Drew,  Francis  Fuller,  and 
Robert  Stephenson,  to  be  the  executive  committee 
in  the  premises,  and  the  said  Matthew  Digby  Wyatt 
to  be  secretary  of  the  said  executive  committee. 

And  our  further  will  and  pleasure  is  that  }  ou,  or 
any  three  or  more  of  you,  when  and  so  often  as 
need  or  occasion  shall  require,  so  long  as  this  our 
eommisaion  shall  continue  in  force,  do  report  to  us, 
in  writing,  under  your  hands  and  seals  respectively, 
all  and  every  of  the  several  proceedings  of  your- 
selves had  by  virtue  of  these  presents,  together 
with  such  other  matters,  if  any,  as  may  be  deserv- 
ing of  our  Royal  consideration  Ipuching  or  concern- 
ing the  premises. 

And  lastly,  we  do  by  these  presents  ordain  that 
this  our  commission  shall  continue  in  full  force  and 
virtue,  and  that  you,  our  said  commiasioners,  or 
any  three  or  more  of  you,  shall  and  may  from  time 
to  time,  and  at  any  place  or  places,  proceed  in  the 
execution  thereof,  and  of  every  matter  and  thing 
therein  contained,  although  the  same  be  not  oou- 
tinued  txom  time  to  time  by  adjournment. 

Given  at  our  Court  at  St  James's,  the  Srd. 
day  of  January,  1850,  in  the  tSth  year 
of  our  reign. 

By  Her  Majesty's  command, 

G.  Oast. 

The  probable  utility  of  this  exhibitioQ  is, 
of  coarse,  the  grand  point  to  be  considered, 
and  it  is  to  that  tiew  of  it  alone  that  we 
propose  to  address  ourselfes;  bat,  at  the 
same  time,  we  may  be  excused  for  noticing 
in  passing  one  or  two  things  aboatthis  Com* 
mission,  which  ihoald  our  inyestigation  lead 
as  to  conclusions  adverse  to  the  affair,  may 
help  to  throw  some  light  on  the  motiTes  and 
purposes  of  its  promoters. 

One  would  natarallj  expect  that  a  State 
paper,  intended  like  this  to  inaognrate  a 
grand  public  proceeding,  hafing  for  its  ob- 
ject to  benefit  not  this  nation  alone,  bat  all 
the  nations  of  the  world,  and  to  make  Eng- 
land renowned  and  respected  beyond  all 
other  lands  for  her  magnanimity  and  liber- 
ality— be  the  wisdom  and  policy  of  the  act 
what  it  may — should  at  least  breathe  nothing 
but  the  simple  truth.  But  what  do  we 
see  ?  A  recital  of  considerations  in  which 
there  is  hardly  a  word  of  truth  from  begin- 
ning to  the  end,  and  in  which  the  Bojal 
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ttDction  (sad  to  uy)  it  giren  to  some  most 
abominable  fibs. 

It  is  not  true,  that  *<  the  Society /or  the 
Promotion  of  Arts,  ManufaeturtB,  and 
Commeret  have  invested  the  snm  of  20,000/. 
to  be  awarded  in  prizes  and  medals."  The 
Sodety  never  had  any  snch  sum  to  invest ; 
and  if  they  had,  they  have  no  power  under 
their  Charter  so  to  invest  it. 

What  has  been  done  is  rimply  this : — A 
company  of  jobbing  oontractors  have, 
through  the  instmmentaliiy  of  the  Society, 
or  rather  of  a  cliqne  of  small  people  belong- 
ing to  it,  fnmuhed  the  20,000/.  on  the 
faith  of  having  it  repaid  to  them  with  inte- 
rest, and  a  bonns  to  boot,  oat  of  the  pro- 
ceeds of  the  Exhibition.  Why,  then,  was 
not  this — ^which  |s  the  real  truth — frankly 
acknowledged  ?  If  it  was  not  considered 
inconsistent  with  the  dignity  of  the  country 
to  raise  the  ways  and  means  in  this  way, 
why  should  the  Sovereign  have  been 
advised  to  shrink  from  avowing  it  to  the 
world  ? 

Neither  ts  it  true,  that  the  Socibty  have 
^pointed  the  different  sets  of  treasurers, 
named  in  the  Commission,  or  the  five  per< 
sons  named  to  be  an  ''  Elzecntive  Committee 
for  carrying  the  said  Exhibition  into  effect 
under  the  directions  of  our  most  dearly. 
beloved  Consort."  We  are  not  ourselves 
members  of  the  Society,  but  we  are  assured 
by  many  trustworthy  persons  who  are,  that 
the  votes  of  thb  Socixtt  at  large  were  never 
taken  upon  any  one  of  these  appointments. 

JBfuaUp  nntrue  is  it,  that  the  said  So- 
CUTT  ever  made  those  representations  to 
the  Crown  whicb  are  set  forth  in  the  Com- 
mission respecting  the  ''  questions  which 
might  arite."  Persons  falsely  pretending  to 
represent  the  Society  may  have  done  so ; 
hot  never  the  Socibtt  itself. 

The  persons  named  as  Commissioners 
afford,  in  the  opinion  of  the  Timee,  which 
is  a  warm  advocate  of  the  Exhibition  (with 
what  consistency  we  shall  see  hereafter),  a 
proof  that  the  Government  is  determined  to 
act  with  perfect  impartiality  in  the  matter. 
"  Bvery  shade  of  political  opinion  in  the 
couAtry,  every  great  interest  in  the  State,  is 


adequately  represented  by  its  recognised 
leader,  or  by  an  appropriate  representative." 
Yes,  even  so;  but  who  does  not  see  at 
once  that  the  circumstance  of  its  including 
some  one  of  every  party  and  interest  in  the 
State,  is  just  the  very  thing  of  all  others 
most  likely  to  render  it  an  utter  nullity  ? 
All  history— all  the  history  of  this  country, 
at  least— proves  that  nothing  good  ever 
came  of  such  coalition  broad-bottomed  ad- 
ministrations. Better  a  thousand  times  a 
Commission  all  of  one  party  or  interest; 
working  all  with  one  heart  and  mind,  and 
all  partaking  (to  the  entire  exclasion  of  foes 
and  rivals)  of  the  fruits  of  whatever  success 
msy  attend  their  united  endeavours. 

Besides,  what  is  the  real  power  given  to 
the  Commis*ioners  ?  None  at  all.  They 
are  authorised  to  inqui&b  and  to  bbpobt  a 
great  deal — as  much,  indeed,  as  they  please ; 
but  to  direct,  and  order,  and  execute — 
NOTHING.  No  ;  there  is  an  **  Executive 
Committee"  appointed  for  everything  in 
the  '*  Executive  way;"  and  what  may  be 
comprehended  under  the  term  "Eiecutive" 
is  not  specified — so  that  it  rests  but  with  the 
Committee  to  decide  for  themselves  (1)  what 
may  and  what  may  not  come  within  the 
scope  of  their  particular  Commission. 

The  Commissioners  have,  indeed,  power 
given  them  to  appoint,  and  remove  certain 
officers;  but  who  are  they?  ** Local*' 
officers  only.  A' very  noticeable  limitation 
this.  Not  a  single  metropolitan  functionary 
— however  he  may  chance  to  behave—  have 
they  the  power  either  to  appoint  or  remove. 
Not  the  power  even  of  appointing  their 
own  Secretaries  :  the  Crown  has  kindly  done 
that  for  them,  and  saddled  them  with  secre* 
taries,  of  whom  they  may  as  well  try  to  get 
rid  as  the  wild  horse  did  of  its  rider: 
"We  hereby  appoint  oni  trusty  and  well- 
beloved  John  Scott  Russell  and  Stafford 
Henry  Northoote,  Etquires,  to  be  joint  se- 
cretaries to  this  Commission." 

Three  sets  of  Treasurers  there  are,  too ; 
but  each  composed  of  persons  distinct  from 
the  Commissioners,  and  entitled  to  act  en- 
tirely independent  of  them. 

If  we  were  at  liberty  to  look  upon  the 
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whole  prajeot  aa  a  rank  job^whioh  we  are 
not  jnit  yet,  and  may,  pomibly,  nerer  be— 
we  ihould  say  that  any  arrangement  better 
calculated  to  make  a  job  of  it — to  serve  pri- 
▼ate  and  mercenary  endf~conld  not  possibly 
be  conoei?ed,  than  a  body  of  Commissioners 
without  union  or  power,  and  associated 
with  independent  secretaries,  and  treasurers, 
and  ezecntiTes,  responsible  to  nobody. 

Then,  who  are  the  persons  composing  the 
«  BzeontiTe  Committee  ?  "— '*  Henry  Cole, 
Cliarles  Wentworth  Dilke,  Jnn.,  George 
Drew,  Francis  Fuller,  and  Robert  Stephen- 


son." 

**  Henry  Cole.*'  Who  this  person  may  be, 
we  have  no  idea.  A  cousin,  perhaps,  of 
King  Cole ;  and  «o  known  to  our  most  gra- 
cious Queen  Vietoria. 

Chmriee  Weniworth  Dilke,  Jun.  Son  of 
the  proprietor  of  the  Athefutw/n.  WorUi 
having,  for  the  sake  of  the  support  of  that 
influential  journal ;  but  on  what  other  ae- 
eowatt 

Oeorge  Drew*  The  solicitor  to  the  job- 
bing contractors  who  have  ftimished  the 
20,000/. 

F^tmeie  Fkller.  Perhaps  one  of  "  Ful- 
ler's Worthies,"  —  perhaps  not ;  nobody 
knows. 

Robert  Stepheiuon,  A  gentleman  of  great 
eminence  and  undoubted  fitness,  but  who  is 
so  occupied  with  a  hundred  other  executives, 
that  he  can  give  no  real  senrice  to  this. 

For  the  *'  Executive,"  therefore,  of  this 
grand  National  concern,  we  have— four  No- 
bodies, and  one  Somebody,  whose  name  is 
used  for  the  sake  alone  of  such  false  credit 
as  his  name  may  confer,  and  not  for  the  sake 
of  any  deUberative  or  active  part  which  he 
can  possibly  take,  or  was  ever  expected  to 
take,  in  the  business. 

What  can  either  the  English  people  or 
fordgn  nations  be  expected  to  think  of  such 
an  "  Executive "  representation  as  this  ? 
What  thinking  Englishman  would  give  his 
wiUittg  consent  to  be  so  represented  ? 

We  do  not  overlook  the  fact,  that  the  Ex- 
ecutive Committee  are  to  be  **  under  the 
direction"  of  the  Prince  Consort,  and  are 
wflliag  to  accept  tfds  as  a  sufficient  guaian- 


tee  that  the  Committee  will  not  be  suffered 
to  do  anything  either  very  wrong  or  very 
foolish.  But  something  more  than  those 
benevolent  aspirations,  and  that  high  sense 
of  propriety  for  which  His  Boyal  Highness 
is  remarkable,  is  wanted  at  the  head  of  soeh 
an  affair  as  this.  "  Direction "  implies 
ability  to  direct— knowledge  of  men  and 
affairs,  quick  perception,  sound  judgment, 
and  resolute  will.  Of  the  Prince's  qualifi- 
cations in  those  respects  the  public  know  next 
to  nothing.  His  Royal  Highness  has  lived  too 
short  a  time  in  the  world,  and  lived  too 
little  in  it,  to  make  it  likely  that  he  possesses 
any  one  of  tiiem  in  a  very  high  degree.  He 
is  famed  for  his  affability  and  good-nature ; 
but  these  are  precisely  the  qualities  which 
are  most  likely  to  make  a  person  in  his  posi- 
tion the  dope  of  the  artful  and  designing. 

The  probable  tUtUiy  of  the  Exhibition 
(which,  as  we  have  before  stated,  is  the  grand 
thing  to  be  looked  at),  is  adverted  to  in  the 
Commission  in  rather  a  strange  fashion,— 
not  as  the  leading  consideration,  but  as  a 
reflection  by  the  way,  for  which  the  ipee 
diMit  of  "  Victoria  by  the  grace  of  God  "  ii 
held  to  be  abundantly  sufficient  t 

**  Now  know  ye  that  we,  considering  the 
premises,  and  earnestly  desiring  to  promote 
the  proposed  BxWbition,  which  i8  calcu- 
lated to  be  of  great  benefit  to  arts,  agri- 
cnltare,  manufactures,  and  commerce,"  &c. 
Where  are  the  proofs  that  it  is  so  "  cal- 
culated ? "  None  are  given— none  referred 
to.  We  have  but  the  Queen's  word  for  the 
fact;  and,  with  all  possible  respect  for  Her 
Majesty's  judgment  and  authority,  we  must 
take  the  liberty  of  supposing  it  to  be  a  pos- 
sible case  that  Her  Majesty  may,  on  this 
point  be  under  a  great  delusion. 

We  shall  be  told,  no  doubt,  that  the 
assumed  utility  of  the  Exhibition  does  not 
rest  on  the  Royal  word  alone  ;^tbat  Her 
Majesty  and  the  Prince  Consort  took 
previously  all  imaginable  pains  to  ascertain 
the  opinions  of  the  public  at  large  on  the 
point; — that  Commissioners  were  sent  afi 
over  the  kingdom  to  make  inquiries  of  those 
most  competent  to  give  advice  upon  it  ;— 
and  that  public  meetings  were  held  in  almost 
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mmj  pbfle  of  uotet  at  ewwj  ob«  of  whieh 
KM^atknit  were  uninimoiiBly  passed  in 
fkvour  of  the  scheme.  We  know  all  this 
wollp  and  care  not  a  fig  for  it  aU.  Public 
meeiingt  are  not  places  for  the  calm  and 
dispassionate  discnssion  of  anj  question 
whaterer,  and  least  of  all  when  the  suf« 
fiages  of  the  assembled  crowds  are  solicited 
in  tho  name  of  Royalty,  on  behalf  of  a  design 
professing  to  hare  the  public  good  for  its 
object*  Sach  manifestations  are  to  be  had 
IB  any  number  for  the  asking,  and  are,  by 
all  men  of  senae,  Talaed  aoeordingly. 

Bnt  the  Public  Press  also  Via  been  unani- 
Booa  in  faronr  of  the  project.  Yea ;  nearly 
BOv  we  beUere.  We  bane  no  wish  to  dispa* 
rage  the  authority  of  the  PnbUo  Press,  but 
we  may  be  excused  for  insistiDg  that  it  shall 
not  paaa  for  more  than  it  is  worth.  If  we 
show,  aa  we  ahall  presently  do,  that  the 
leading  journal,  which  now  supports  the 
project  so  warmly,  and  has  apparently  giTen 
the  cue  to  aU  the  others,  did  once  on  a  timcy 
and  that  within  the  memories  of  most  liTing 
flaen,  denounce  erery  scheme  of  the  sort  as 
utterly  erroneous  in  principle  and  practically 
■aeiess,  we  ahall  then  be  entitled  to  ask 
PnbUc  Piesa  to  Tindieate  its  eonsisteney 
before  it  claims  to  exercise  the  slightest  in- 
ilnence  on  the  present  occasion  on  public 
opinion. 

The  time  of  which  we  speak  waa  some 
twenty-two  years  ago,  when  a  project  very 
similar  to  the  present,  with  the  exception 
that  there  were  no  prises,  and  none  but 
Britiah  manufactures  exhibited,  was  set  on 
foot,  ANp  FAILED — a  fact  most  important 
to  be  known,  but  of  which  we  are  told  not 
a  trace  is  to  be  found  in  any  of  the  reports 
or  statements  made  to  Prince  Albert  by 
the  promoters  of  the  present  movement. 

The  exhibition  to  whieh  we  allude  was  the 
<'  NaUonal  Repository  "  of  1828-29,  which 
had THB KINO, (Gfcorge  IV.)  for"  Patron," 
and  a  "  Board  of  Management  '*  composed, 
exactly  like  the  present  Commission,  of  a 
number  of  the  most  distinguished  noblemen 
and  gentlemen  of  the  day.  The  project, 
too,  had  the  hearty  support  of  the  King's 
Ministers,  who  gaye  the  managers  the  free 


use,  for  the  purposes  of  the  exhibition,  of  an 
extensive  and  commodious  gallery  and  range 
of  rooms  in  the  King's  Mews  (since  taken 
down,  to  give  pUce  to  the  National  Gallery), 
We  had  the  miafortone  to  stand  alone  in 
questioning  the  utility  of  that  exposition. 
We  gave,  as  our  reasons  (Meeh.Magi,,  19th 
AprU,  1828),  that  ''  it  was  at  variance  with 
the  established  tastes  and  habito  of  Britiah 
artisans  and  manufacturers  ^  that  exhibitions 
of  this  kind  might  suit  countries  where  the 
arts  are  still  comparatively  in  a  state  of 
infancy,  and  stand  in  need  of  every  sort  of 
adventitious  aid  ;  but  were  wholly  snperflu« 
ous  among  a  people  like  the  British,  whp 
have,  without  any  such  exhibitions,  eclips  ed 
all  other  nations  in  the  variety  and  excel- 
lence of  their  manufactures,  and  with  whom 
supply  and  demand  have  long  since  worked 
out  other  and  better  channels   for  them- 
selves."   We  asked,  if  it  was  "seriously 
expected  that  the  Boltons,  the  Wedgewoods, 
the  Strutts,  the  Arkwrights,  or  the  Bramahs 
of  the  day  would  resort  to  such  an  exhibi- 
tion as  that  in  search  of  patrons  and  con- 
sumers ?    And  if  they  did  not,  what  pre- 
tence such  an  exhibition  could  have  to  the 
character  of  a  ntUitnuU  one  as  compared 
with  the  Exhibition  of  France,  the  Nether- 
la  ods,  and  the  American  ?"    We  have  not 
the  vanity  to  suppose  that  our  objections 
exercised  any  material  influence  on  the  pub- 
lic mind ;  we  can  but  claim  for  ourselves  the 
merit,  such  as  it  may  be,  of  having  very  dis- 
tinctly predicated  its  failure.     Fail  it  did, 
most  miserably;  and  then  the  Timbs,  which 
had  previously  looked  upon  it  rather  with 
favonr,  came  out  with  the  following  vigor- 
ous and  truthful  exposition  of  the  foUy  of 
the  whole  affair : 

"Supposing  the  Repository  wens  as 
splendid  in  its  character,  and  aa  universal 
in  ita  range,  as  our  national  ingenuity  and 
enterprise  oonld  make  it,  we  should  still 
object  to  its  pretensions  on  other  grounds. 
The  utility  of  such  shows,  in  a  country  like 
England,  we  think,  extremely  queationable 
-«-let  the  scale  on  whieh  they  are  conduoted, 
or  the  patronage  with  which  they  are 
honoured,  be  what  they  may.  An  exhibi- 
tion of  the  products  of  manufacturing  skUl 
and  meehaoloal  invmition,    in   one  grMt 
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ihow-room,  so  arranged  as  to  attract  the 
gaze  of  the  public,  can  only  be  beneficial  in 
one  of  two  cases ;  either  when  industry  is 
so  degraded  and  discouraged  as  to  require 
a  counterbalance  in  the  admiration  of  the 
great  public  of  the  metropolis  for  general> 
neglect,  or  when  the  means  of  communica- 
tion between  the  different  districts  of  a 
country  are  so  inadequate  as  to  prevent  the 
rapid  spread  of  improvements,  and  to  con- 
fine the  knowledge  of  invention,  or  the  re- 
putation of  inventors,  for  a  long  time  to  the 
place  of  their  primitive  display.  Is  either 
of  these  the  case  with  Great  Britain  ?  Is 
the  manufacturer  so  degraded  as  to  require 
to  be  raised  in  his  own  estimation  by  seeing 
crowds  of  curious  idlers,  or  fashionable 
loungers,  assembled  to  admire  his  produc- 
tions ?  Does  he  need  the  criticism  of  the 
public,  who  must  be  less  skilful  than  him- 
self, to  improve  those  arts  on  which  his 
eiistence,  reputation,  and  fortune  depend  ? 
Is  his  competition  with  his  rivals  in  trade 
not  sufficiently  stimulated  dy  the  desertion, 
or  the  increase  of  his  customers,  unless  he 
likewise  sends  samples  of  his  handicraft  to 
stand  a  comparison  with  theirs  in  the  same 
gallery  ?  Is  any  invention  or  improvejBent 
likely  to  remain  long  neglected  in  a  country 
where  the  rage  for  novelty  is  so  great,  and 
the  means  of  communication  are  so  cheap 
and  rapid— which  has  so  many  stage-coaches 
and  commercial  travellers ;  so  many  Me- 
chanics' Magasines  and  Philosophical  Jour- 
nals; so  many  facilities  of  advertising  in 
reviews  and  newspapers  ?  In  seeing  a  ma- 
nufactured article,  the  process  by  which  it 
has  attained  its  perfection  cannot  be  learned 
by  a  rival  manufacturer ;  and  to  appreciate 
its  excellence  the  tasto  of  the  purchaser  or 
consumer  does  not  require  to  be  cultivated 
or  purified,  as  in  the  case  of  the  fine  arts,  by 
the  repeated  exhibition  of  masterpieces. 
One  does  not  require  to  be  a  connoisseur 
in  the  treasures  of  a  *  Repository,'  patro- 
nised by  Lords  and  Members  of  Parliament, 
to  select  a  good  piece  of  cutlery,  or  a  straw- 
bonnet  ;  a  pair  of  waterproof  shoes,  or  even 
a  periwig  on  the  new  plan,  which  is  exhi- 
bited at  the  King's  Mews. 

"  But  it  may  be  said,  that  as  no  manu- 
facturer, artisan,  or  inventor,  is  obliged  to 
send  his  contribution  to  the  Repository,  and 
as  no  passenger  is  compelled  to  come  in  and 
examine  it,  the  enterprise  is  at  least  harm- 
less and  innocent;  that  it  forms  another 
mode  of  advertising,  another  bond  of  con- 
nection between  the  mannfactorer,  and  retail 
purchaser  or  consumer ;  and  that  if  one  pur- 
chase is  made,  or  one  meritorious  man  en- 
couraged, in  consequence  of  the  public  dis- 
play', there  is  so  much  gained.  Even  thisne- 
gfttive  merit  we  are  disposed  to  question,  with- 


out such  a  drawback  as  would,  perhaps,  equal 
its  value.    The  admiration  bestowed  on  a 
choice  piece  of  art  exhibited  in  a  public  col- 
lection, may  often  have  the  effect  of  lead- 
ing the  manufacturer  to  bestow  upon  spea- 
mens  entered  for  the  show,  a  degree  of 
labour  beyond  their  worth.     It  thus  acts 
like  a   bounty  in  directing   industry  into 
unprofitable  channels.     It  diverts  the  com- 
petitors  for  public  applause  to  laborious 
trifles  or  useless  novelties,  to  attract  an  at- 
tention which  could  not  be  excited  by  the 
productions   of  regular  and   profitable  in- 
dustry.    Thus,  some  of  the  exhibitors  are 
admitted  and  ruined, — wasting  their  skill 
and  labour  on  articles  which  are  intended 
for  a  public  ikow-room,  and  not  for  a  pub- 
lic market.     In  France,  where  Expositions 
have  been  so  long  in  vogue, — even  before  the 
restoration  of  the  Bourbons, — where  such 
EihibiUons  were  made  a  government  affair, 
and  where  they  occur  periodically,  accom- 
panied with  great  splendour,  sensible  men 
have  begun  to  see  that  they  are  sometimes 
injurious  and  always  of  questionable  utility. 
Professor  Blanqui,  in  giving  an  account  of  the 
last,  which  took  place  in  the  autumn  of  1827, 
mentions,  as  an  instance  of  their  injurious 
tendency,  that  a  carpet  was  exhibited  which 
occupied  two  years  in  making,   and  con* 
tained  4,000  ostrich  feathers!     Would  it 
not  be  absurd  to  encourage  the  manufac- 
ture of  such  useless  and  expensive  rarities? 
Without  further  discussing  topics  on  which 
only  the  high  respeotability  of  the  Committee 
of  Management  would  have  induced  us  to 
dwell  so  long,  we  may  conclude  by  remark- 
ing, thai  the  pubfic  will  always  be  found 
the  beat  patron  qfthe  m^ul  arte;  the  eon- 
eumer  the  beet  Judge ;  the  ehope  of  a  great 
city  the  bett  *  National  Repository ;'  and  a 
ready  tale,  with  prompt  payment,  the  beet 
premium  of  encouragement." 

Every  word  nearly  of  this  article  is  just 
as  applicable  to  the  proposed  Exhibition  of 
1851  as  to  that  of  1828,  1829.  There  are 
but  two  grounds,  as  it  seems  to  us,  on  which 
a  change  in  the  opinions  there  expressed 
can  be  justified ;  namely,  the  two  particulars 
in  which  the  new  Exhibition  is  to  differ  from 
the  formtr— first,  in  its  being  open  to  all 
nations ;  and,  second,  in  there  being  a  large 
sum  to  be  given  away  in  "  prizes  and 
medals."  We  shall  investigate  the  value  of 
these  two  considerations  in  our  next. 
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THI  SLBCTRIC  LIGHT. 

[The  public  have  experienced  so  many 
diMppomtmenU  respecting  this  light, — it 
has  been  so  often  represented  as  attended 
with  "  perfect  success/'  without  that  per- 
fect success  ever  leading  to  its  practical 
adoption  anywhere, — that  people  have  fairly 
enoogh  begun  to  regard  with  exceeding  in- 
credulity any  announcement  respecting  it. 
We  do  not  hesitatCi  nevertheless,  to  present 
our  readers  with  an  account  of  one  exhibi- 
tioQ  more»  which  has  been  communicated  to 
us  by  a  correspondent  on  whose  judgment 
and  impartiality  we  place  great  reliance ;  for 
it  does  appear  from  it,  that  all  the  difficulties 
of  the  ease  have  at  length  been  reaUy  sur- 
mounted, and  an  actual  electric  lamp  pro- 
duced, which  gives  a  steady,  enduring,  and 
most  brilliant  light,  without  any  perceptible 
flickering  or  intermission. — Ed.  M.  M.] 

On  Hondaj  last  there  was  an  exhibition  at  Cros- 
by Hall  of  Mr.  Staite's  electric  light,  which  demon- 
strated more  decisively  than  has  ever  yet  been  done, 
the  capability  of  its  application  to  domestic  and 
pobMe  iUaminating  ptirposes.  Mr.  Staite  made 
aae  of  a  regulating  magnet  on  the  plan  fully  de- 
scribed in  Mech.  Mag.^  vol.  l.,  p.  48»  and  most 
admirably  did  it  perform  its  functions.  In  addition 
to  the  adfvantage  of  being  self-acting,  this  appara- 
tus is  so  sensitive  of  the  slightest  variation  m  the 
electiic  current,  and  so  instantaneous  in  its  control- 
ling action,  that  uo  unsteadiness  of  light  is  per- 
ceptible. Mr.  Staite  also  exhibited  a  small  iridium 
lamp,  in  which  the  illuminating  medium  was  com- 
posed, as  the  name  indicates  of  iridium,  and  which 
appcarrd  to  be  particularly  applicable  to  domestic 
and  other  purposes  where  a  very  powerful  light  is 
not  required,  but  one  that  will  last  long  without 
attention,  and  be  of  little  cost.  Another  lamp,  in 
which  carbon  points  was  smployed  for  producing 
the  light,  was  subsequently  exhibited,  and  certainly 
for  steadiness  and  brilliancy  it  surpassed  every  other 
known  artificial  light— so  powerful,  indeed,  that  the 
eye  could  not  look  upon  it  without  being  painfully 
fistigued.  To  counteract  this  to  some  extent,  it 
was  inelofcd  in  an  enamelled  glass  globe  of  about 
S4  inebes  diameter — which  appeared  as  an  enor- 
mous globe  of  pure  and  brilliant  white  light.  There 
can  be  little  doubt  that  'ere  long  we  shall  see  gas 
and  oil-lighting,  with  all  their  attendant  evils  of 
blacks,  heat,  Aec,  replaced,  at  least   in  all  large 

f>ttblic  buildings  and  thoroughfares,  by  tbe  electric 
ight. 


THS  PRIZB  8TBAM  ■NOINB   OF  THI  NOR- 
iriCH  AGRICULTURAL  MEETING. 

We  have  received  a  note  from  Mr.  Bad- 
deley,  in  which  he  states  that  he  is  "  not 
able  to  send  a  reply  to  Mr.  Garrett "  in  this 
week's  Number,  but  will  furnish  it  *'  in  good 
time  for  the  next."  We  regret  this  much  ; 
for  the  matter  is  not  of  a  sort  to  brook  delay. 
'^o  perion  should  voluntetr  so  serious  a 


charge  as  one  of  *'  fraud  "  against  any  one, 
without  being  ready  to  exhibit  his  proofs 
instantly  on  demand ;  nor  is  it  allowable  to 
-any  Editor  to  leave  such  a  charge  unre* 
tracted  for  a  single  hour  longer  than  may  be 
absolutely  necessary  for  an  investigation 
into  its  truth.  Failing  any  explanation  from 
Mr.  Baddeley,  we  have  ourselves  made  care- 
ful inquiry  into  all  the  facts  of  the  case,  and 
we  are  so  satisfied  of  his  being  in  the  wrong, 
that  we  do  not  hesitate  at  once  to  state  our 
entire  conviction  that  the  charge  was  with- 
out any  good  foundation,  and  to  express  our 
deep  regret  that  it  should  have  been  made 
through  the  medium  of  our  pages.  The  charge 
was,  that  Messrs.  Garrett  and  Son,  of  Leis- 
ton,  the  proprietors  of  one  of  the  oldest  and 
largest  agricultural  machine  establishments 
in  the  kingdom,  had  passed  off  the  portable 
steam  engine  which  gained  the  prize  at  the 
Norwich  Agricultural  Show,  as  of  their  own 
manufacture,  when,  in  fact,  it  was  made  by 
Messrs.  Easton  and  Amos,  by  whose  advice 
the  prixe  was  awarded.  Now,  it  has  been 
proved  to  us,  beyond  all  doubt,  not  only  that 
the  engine  in  question  was  designed  and  put 
together  at  the  Leiston  Works,  but  that 
every  part  of  it  was  manufactured  there,  with 
the  exception  only  of  the  fly-wheel,  abaft,  and 
boiler.  Messrs.  Garrett  and  Son  did  only 
what  every  one  acquainted  with  mechanical 
matters  must  know  is  the  commonest  thing 
in  the  world  among  engine-makers, — they 
made  parts  of  the  work  themselves,  and 
ordered  parts  from  others.  It  is  the  plan- 
ning and  fitting — the  general  arrangement 
and  adaptation — which  make  up  the  sum  of 
the  merit  displayed  in  all  such  cases ;  nor 
does  there  seem  the  least  reason  to  believe 
that  the  judges  looked  to  anything  else  when 
they  awarded  the  prize  to  Messrs.  Garrett 
and  Sons. 


SPECIFICATIONS  OF  ENGLISH  PATENTS  EN- 
ROLLED OURINO  THE  WEEK  ENDING 
IOtH  of  JANUARY,  1850. 

Jambs  Mulbery,  of  Parkersburgh,  Ches- 
ter County,  State  of  Pennsjlvania,  U.  S., 
machinist.  JFbr  certain  improvtmtnit  m 
the  elide  valvee  qf  eteam  enginee.  Patent 
dated  July  4,  1849. 

This  invention  has  for  its  object  to  render 
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the  sUde-Talf  M  of  iteam  engines,  more  eipe« 
cially  thoie  of  locomotiye  engines,  more 
perfect  in  their  action,  and  consistB  in  con- 
structing them  in  such  manner  that  they 
shall  continue  for  a  longer  time  than  they 
now  do  with  their  rubbing  surfaces  in  that 
complete  and  steam-tight  state  in  which  they 
generally  are  when  delivered  from  the  hands 
of  the  engine  builder.  As  these  valves  and 
the  cyltnder-Talve  facings  which  they  rub 
■gainst  are  now  oonstmcted,  they  soon  bo- 
come  deeply  scratched  or  grooved  in  a 
direction  parallel  to  the  line  of  motion 
of  the  yalve,  and  in  proportion  to  the 
inequalities  of  surface  thus  produced,  the 
flteam  passes  through  th«  valve  without 
causing  any  useful  effeet  upon  the  piston. 

It  has  been  commonly  supposed  that  this 
scratching  or  grooving  is  caused  by  some 
hard  substance  introduced  into  tbe  valre- 
easing,  either  along  with  the  steam  or  with 
water  which  finds  its  way  through  the  steam 
pipes ;  but  the  patentee  states  that  he  has 
ascertained,  by  frequent  and  careful  obser- 
vation, that  it  arises  chiefly,  if  not  solely, 
from  metallic  particles  detached  from  the 
valves  and  valve  facings  themselves.  Hi- 
therto it  has  been  the  practice  to  make  the 
openings  from  the  rubbing  surfaces  quite 
sharp,  or  at  right  angles  with  the  plane  in 
which  the  slides  move,  the  consequence  of 
which  is,  that  the  edges  of  these  openings 
soon  yield,  from  want  of  side  support,  to  the 
pressure  and  friction  to  which  they  are  ex- 
posed, and  become  detached  in  small  por- 
tions, which  get  jammed  between  the  valve 
and  the  facing,  and  thus  produce  the  inju- 
rious effects  just  adverted  to,  and  which  it  is 
the  purpose  of  this  Invention  to  remedy. 

The  edges  or  corners,  which  have  been 
hitherto  made  at  right  angles  with  the  rub* 
bing  surfaces,  are  here  rounded  or  flattened 
off  to  such  an  extent  as  to  be  no  more  liable 
than  other  parts  of  the  valve  and  facing  to 
abrasion. 

CMn.— Making  the  oorners  or  edges  of 
the  openings  in  the  slide  valves  of  steam 
engines  rounded  instead  of  angular,  as  de- 
scribed 

PiBSRB  AuGUBTiN  Chauffourikr,  Re- 
gent's Quadrant,  merchant.  Fbr  improve^ 
menh  in  easiori.  (A  communication.)  Pa- 
tent dated  July  4,  1849. 

The  patentee  describes  and  claims  an  im- 
proved castor,  which  is  constructed  in  the 
shape  of  two  hemispheres,  having  a  horison^ 
tal  segmental  piece  interposed  between 
them.  The  two  hemispheres  are  riveted  on 
a  Tertical  axle,  wbich  passes  through  the 
segmental  piece,  and  turns  freely  therein. 
The  ends  of  the  segmental  piece  are  made 
hollow  to  reoeive  the  ends  of  two  screws 
wUoh  pass  through  the  ends  of  a  Mmicireu* 


lar  bar,  and  support  the  ball,  allowing  it  to 
turn  thereon.  The  top  or  centre  of  the 
semicirculsr  bar  is  attached  to  the  article  of 
furniture. 

Thomas  Gribnwood,  Ooodman's-ftelds, 
London,  sugar  refiner,  and  FekdirickPar- 
KiB,  New  Gravel-lane,  Shadwell,  animal 
charcoal-manufacturer.  For  improvemenit 
in  filtering  tyrupa  and  other  liquors.  Pa- 
tent dated  July  4,  1849. 

This  invention  has  for  its  object  to  keep 
the  filtered  syrup  of  one  uniform  character, 
and  consists  in  employing  a  series  of  beds, 
arranged  in  a  circle,  communicating  one  vnth 
the  ottier,  and  containing  one  more  than  is 
to  be  used,  in  order  that  the  syrup  or  other 
saccharine  solution  may  flow  first  into  the 
filter  that  has  been  longest  in  use,  second 
into  the  one  that  has  been  next  longest  in 
use,  and  so  on  throughout  the  series,  except* 
ing  the  last  one,  which  is  not  brought  into 
use  until  the  first  is  charged  with  impurities 
and  thrown  out  of  communication  with  the 
rest,  when  it  is  cleansed  and  re-charged  with 
filtering  materials.  The  second  bed  then 
becomes  the  first,  and  the  extra  one  the  last 
of  the  series;  when,  in  like  manner,  the 
second  bed  is  thrown  out  of  the  circle,  the 
third  takes  its  place,  and  what  was  originally 
the  first  of  the  serifs  becomes  the  last. 

Claim, — ^The  mode  described  of  filtering 
syrups  and  other  liquors  containing  saceba- 
rine  matters. 

Jambb  Robinson,  Patterson-street,  Step- 
ney, engineer.  For  improvemente  in  ma- 
cMnery  /or  mtmnp  and  raising  wetffkts. 
Patent  dated  July  4,  1849. 

These  improvements  consist  in  certain 
additions  to  and  modifications  of,  a  peeuUar 
construction  of  ships'  windlasses,  which  was 
the  subject  of  a  patent  granted  to  the  samt 
gentleman  some  years  back,  and  inwhidi 
rotary  motion  was  communicated  to  the 
barrel  by  means  of  a  nipping  plate  and  lever 
connected  to  a  cross  heaid  on  the  top  of  tbe 
paul  post,  and  actuated  by  a  horixonta!  shaft 
worked  by  hand  levers  attached  to  the  ends 
thereof.    The  present  invention  has  for  its 
object  to  vary  the  power  communieated  to 
the  windlass  by  employing  a  second  lever 
connected  on  one  side  to  the  nipping  lever, 
and  on  the  other  side  to  the  cross  head,  by 
adjustable  rods  which  admit  of  the  leverage 
being  varied.    The  horisontal  rod  is  provi- 
ded with  slots  in  the  ends,  in  order  that  the 
lengths  of  the  hand  levers  fore  and  aft  the 
windlass  may  be  regulated  as  required.    The 
patentee  claims  several  modifications  of  the 
preceding  arrangement,  as   described  and 
illustrated  by  eleven  sheets  of  drawings. 

John  Grantham,  Liverpool,  engineer. 
For  improvements  in  sheathing  ships  and 
vassals,    Pfttent  dated  July  4, 1849. 
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Mr.  Gnntham  propoies  to  thetth  iron 
TOssels  with  copper  or  other  suitable  metBl» 
and  to  preyent  galTanic  action  by  interposing 
between  the  Yeiael'i  sides  and  the  sheathing 
another  sheathing  of  wood,  or  gutta  percha, 
or  gvtta  percba  compound.  For  this  pur- 
pose, be  constructs  the  Tcssel  with  eitemal 
projecting  ribs  of  a  wedge- shape,  so  as  to 
form  doTetaikd  sides,  and  in  the  spaces  be- 
tween tlie  ribs  he  inserts  pieces  of  wood  or 
■ome  non-oondncting  material,  which  are 
thereby  firmly  retained  in  position.  To 
these  he  attaches  a  sheathing  of  wood,  or 
gwlta  percha,  or  its  compounds,  care  b^g 
taken  when  metallic  fastenings  are  employed 
not  to  allow  them  to  come  into  contact  with 
the  rfl>8  or  lidea  of  the  Tessel.  And  it  is  to 
this  external  sheathing  that  the  copper  or 
metal  sheathing  is  to  be  affixed. 

When  it  ia  required  to  dry  the  sides  of  the 
▼eatel,  and  heat  them  when  adhesiye  mate- 
rials are  used,  the  patentee  proposes  to  em- 
ploy a  double  cylinder  of  sheet  iron,  haring 
a  coke  furnace  in  the  bottom  and  a  fan  at 
one  end,  while  the  opposite  end  is  provided 
with  an  escape  pipe,  through  which  the 
heated  air  and  products  of  combustion  may 
be  driren  (after  the  fire  has  burnt  clear), 
and  caused  to  impinge  against  the  sides  of 
the  Teisel.  The  cylinder  is  proTided  with 
wheels  to  facilitate  its  removal  from  place  to 
plaee. 

CbUmi. — 1.  The  application  of  copper  or 
other  metal  sheathing  to  iron  ships  or  yes- 
acb,  by  Interposing  between  it  and  the  sides 
of  the  Tessel  another  sheathing  of  some  non- 
conducting material. 

2.  The  employment  of  external  ribs  or 
projeetions  for  the  purpose  of  facilitating 
the  sheathing  of  ships  or  Teasels. 

3.  The  construction  and  arrangement  of 
mechanical  parts  which  constitute  the  moTC- 
able  hot-blast  apparatus  to  facilitate  the 
aheathing  of  ships  or  Tessels. 

JoaiAH  BowDBN,  Liskeard,  linen-draper, 
and  WitLiAM  LoMOHAiDf  Beaumont- 
iqnare,  Middlesex,  gentleman.  Fbr  certain 
improvemenU  m  the  manufacture  qf  eoap, 
Ptitent  dated  July  4,  1849. 

The  patentees  remark,  that  it  has  hitherto 
been  the  practice  to  manufacture  soft  soap 
firom  hard  soap,  and  that  the  object  of  their 
iBTention  ia  to  manufacture  it  direct  by  the 
following  means : — TheT  first  make  an  alka- 
Bne  lye  of  5°  Twaddle's  hydrometer,  pre- 
ferring to  use  "  soda  ash  of  a  strength  of 
8011  carbonate  of  soda;"  (what  does  this 
Bsean  ?)  To  20  gallons  of  lye  are  added  12  lbs. 
of  tallow,  and  8  lbs.  of  rosin.  When  the 
tallow  and  rosin  are  dissolTed,  the  mixture 
is  boiled  for  20  minutes,  after  which  it  may 
be  ladled  out  in  forms,  and  ia  ready  for 


No  claims. 


HuMRT  Bailbt,  Wolrerhampton,  Staf- 
ford, chemist.  Fitr  certain  improvemenia 
in  the  eoneifuetion  qf  articlee  of  wearing 
apparel,  which  imprcvemente  may  be  appU" 
cable  to  faeteninge  for  the  eame.  Patent 
dated  July  4,  1849. 

The  patentee  describes, 

1.  "  A  metallic  safety  pocket,"  which  is 
composed  of  woTcn  wires,  and  fitted  with  a 
self-acting  clasp  to  admit  the  hand  to  the 
interior  of  the  pocket. 

2.  A  Tariety  of  fastenings  which  consist 
in  each  case  of  two  pieoea  stamped  out  of 
sheet  metal,  with  tongues,  or  pins  and 
slots. 

3.  A  shirt-coUar  fastening,  which  oonsists 
of  two  pieces  of  elastic  webbing  attached  to 
the  ends  of  the  collar,  while  their  own  free 
ends  are  fitted  with  metal  clasps,  which  are 
brought  round  and  linked  together  in  front 
of  the  neck. 

4.  The  application  of  these  kinds  of  fas- 
tenings to  trousers,  and  other  articles  of 
dress. 

5.  A  peculiar  kind  of  button. 

The  claims  refer  to  the  improTements  as 
described  in  the  specification  and  drawings. 

JoHK  Browns,  Great  Portland-street, 
Portland-place,  esquire.  JFbr  improvemente 
in  apparatus  to  aseiit  combuition  in  etovee 
or  grata.    Patent  dated  July  4, 1849. 

The  patentee  proposes  to  place  a  hollow 
truncated  reticulated  cone  inside  the  fire, 
against  the  sides  of  which  the  fuel  rests, 
whereby  the  upward  draught  is  maintained, 
and  the  combustion  is  aasisted.  In  some 
cases  an  additional  chimney  is  put  on  the 
top  of  the  cone  to  increase  the  draught;  and 
when  the  kettle  is  put  on  the  fire,  in  order 
to  prerent  it  resting  on  the  top  of  the  cone, 
and  thereby  obstructing  the  draught,  the 
cone  is  fitted  with  a  coTcr  baring  pobits 
projecting  upwards,  on  which  the  bottom  of 
the  kettie  rests. 

Claim, — ^The  application  of  an  appara- 
tus, as  described,  to  stoTCs  or  grates,  for 
the  purpose  of  assisting  combustion  there- 
in. 

Robert  William  Thomsok,  cItII  engi- 
neer. For  certain  improvemente  in  writing 
and  drawing  imtrumente.  Patent  dated 
July  4,  1849. 

The  world  has  already  witnessed  one  great 
rcTolntion  in  the  caligraphic  art— the  gene- 
ral substitution  of  steel  pens  for  the  goose 
quiil  of  eighteen  centuries'  antiquity.  An 
effort  was  Utely  made  in  the  interest  of  the 
shambles,  to  supersede  steel  by  bone,  but  it 
has  met  with  littie  or  no  encouragement. 
We  have  now  to  record  tlie  advent  of  a  com- 
petitor of  much  more  hopeful  pretensions. 
It  is  glass  now  wliich  takes  the  field  against 
steel,  and  diallenges  it  to  a  trial  of  merit  on 
four  distinct  grounds ;  first,  that  it  can  with- 
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stand  raftt,  which  8teel  cannot ;  second,  that 
it  defies  acids,  which  steel  does  not;  third, 
that  it  bears  the  friction  of  writing  better 
thsn  the  best  steel  ever  produced  ;  and 
fourth,  that  its  strokes,  though  not  so  cut- 
ting nor  so  heavy  as  those  of  steel,  are  much 
finer,  much  clearer,  and  of  a  uniformity 
altogether  unapproachable  by  either  steel  or 
quill. 

In  its  simplest  form,  this  new  instrument 
consists  of  a  plain  glass  tuhe,  with  a  capil- 
liary  bore  of  about  the  one  thirty- second  of 
an  inch,  which  has  been  blown  at  one  end 
into  a  bulb,  having  very  much  the  appear- 
ance of  a  parrot's  beak.  The  thick  or  en- 
larged part  serves  as  a  reservoir  or  fountain 
for  the  ink,  and  the  point  or  nib  as  the  pen, 
there  being  a  free  communication  as  well 
between  the  fountain  and  the  nib  as  between 
the  fountain  and  the  capilUary  channel. 
The  fountain  is  filled  by  inserting  the  point 
of  the  instrument  in  a  quantity  of  ink,  then 
applying  the  mouth  to  the  top,  and  sucking 
out  the  air,  the  place  of  which  is  instantly 
occupied  by  the  ink.  When  the  mouth  is 
withdrawn,  the  restored  pressure  of  the 
atmosphere  prevents  the  ink  from  rising  in 
the  tube,  so  that  the  instrument  may  be 
tossed  about  or  even  inverted  without  any 
risk  of  the  ink  escaping. 

Artificial  exhausting  pieces  are  sometimes 
attached  to  the  head  of  the  instrument,  to 
supersede  the  necessity  of  using  the  mouth ; 
or  forcing  pistons,  used  after  the  manner  of 
the  ordinary  fountain  pens ;  and  sometimes 
also  the  instrument  is  made  in  part  only  of 
glass  and  in  part  of  other  materials. 

William  Hbnrt  Wilding,  of  the  New- 
road,  gentleman.  For  certain  improvemenU 
in  engines  and  machinery  for  obtaining  and 
tgpplying  motive  power.  Patent  dated  July 
4,  1849. 

These  improvements  embrace— 

1.  An  improved  method  of  converting  a 
reciprocating  into  a  rotary  motion. 

2  and  3.  Two  modifications  of  the  pre- 
ceding. 

4.  An  improved  method  of  obtaining  a 
reciprocating  lifting  action  from  a  rotary 
motion. 

5.  A  method  of  enabling  steam  engines 
to  make  several  turns  of  the  main  shaft  for 
each  stroke  of  the  piston. 

6.  An  improved  paddle-wheel,  with  two 
modifications. 

We  shall  hereafter  give  at  length  the  first 
and  second  heads  of  this  specification.  The 
methods  described  are  exceedingly  ingenious, 
and  likely  to  be  of  great  utility. 

Claims,  as  above. 

Edward  Ivks  Fuller,  Margaret-street, 
Cavendish  -  square,  carriage  -  builder  ;  and 
Grorob  Tabernacle,  Mount-row,  West- 
minster- road,  coach  iron-founder.    For  cer- 


tain improvementi  in  metallic  springs /or 
carriages.     Patent  dated  July  7,  1849. 

Claims, — 1.  A  mode  of  connecting  car* 
riage  springs  by  means  of  a  stud  or  pin  upon 
the  end  of  one  spring,  which  takes  into  a 
slot  in  a  box  attached  to  the  end  of  the 
other  spring ;  also,  connecting  a  spring  in 
like  manner  to  a  rigid  bar  or  scroll  iron. 

2.  A  method  of  connecting  springs  of 
carriages  by  causing  the  end  of  one  of  them 
to  rest  on  or  between  metal  bearings  attached 
to  the  forked  end  or  frame  supported  by  the 
other  spring. 

3.  A  means  of  connecting  carriage 
springs  by  a  bell-crank  lever  or  sector-piecet 
whereby  the  rigidity  or  tension  of  the  spring 
is  increased  in  proportion  as  the  pressure 
thereon  is  increased. 

Richard  Archibald  Broomak,  of  the 
Patent-office,  166,  Fleet- street.  For  tm- 
provements  in  steam  generators,  (A  com- 
munication.)    Patent  dated  July  4,  1849. 

These  improvements  are  based  on  the 
recent  discoveries  by  Boutigny  of  the  pecu- 
liar properties  exhibited  by  fluids  when  pro- 
jected in  small  quantities  upon  highly  heated 
surfaces,  and  have  for  their  object  the  prac- 
tical spplication  of  that  discovery  to  the 
generation  of  steam  for  motive  purposes. 
We  shall  give  the  details  with  engravings  in 
a  future  number. 

William  Bush,  of  Great  Tower-street, 
London,  civil  engineer.  For  improvements 
in  lamps  and  in  lighting.  Patent  dated 
July  4,  1849. 

Claims, — 1.  The  employment,  in  connec- 
tion with  spirit  lamps,  oil  lamps,  candle 
lamps,  gas  burners,  and  other  instruments 
or  apparatuses  for  lighting,  of  reflectors 
composed  of  parabolic  plates  of  glass,  silvered 
or  quicked  at  the  back  by  any  process  or 
processes  whereby  the  silvering  or  quicking 
is  prevented  from  running  at  high  tempera- 
tures. 

2.  The  employment  of  reflectors  made  of 
plates  of  coloured  glass  silvered  or  quicked. 

3.  The  employment,  in  connection  with 
lamps  and  other  instruments  and  appara- 
tuses for  lighting,  of  glass  reflectors,  silvered 
or  quicked  at  the  back,  and  dipping  more  or 
less  within  the  ring  of  flame,  whether  that 
ring  is  composed  of  one  body  of  flame  or  a 
number  of  flames  arranged  in  a  circle. 

4.  Several  improved  forms  of  lamps  which 
are  figured  and  described. 

5.  The  employment,  in  lamps  and  other 
lighting  apparatuses  and  instruments,  of 
pillars,  pedestals,  or  standards  formed  of 
hollow  glass,  and  silvered  or  quicked  at  the 
back. 

6.  A  peculiar  form  of  candle. 

7.  A  floating  marine  preserver. 

8.  The  partial  covering  of  conical  reflec- 
tors with  silvering  or  quicking. 


ENGLISH    SPECIFICATIONS    BNBOLLED   DUEINO   THE   WEEK. 


39 


9.  A  deck  light. 

10.  The  constmction  of  chandeliers  of 
hollow  pieces  riWered  or  qnicked. 

Richard  Gar&kt,  Leiston  Works,  Suf- 
folk, agricaltaral  implement  maker.  For  im- 
provementi  in  hor»e-9ko€t,  puff'tnilis,  drill' 
ing  and  thraahmg  machinery,  and  in  tieam 
enginet  and  boileri  for  agricultural  pur- 
poata.    Patent  dated  July  7,  1849. 

The  patentee  describes  and  claims, 

1.  The  conatmcting  the  cylinder  or  barrel 
of  png-miUs  with  grated  recesses,  in  order 
that  when  the  clay  or  other  plastic  material 
ia  forced  through  gratings  to  separate  stones 
or  other  extraneous  substances  from  it,  these 
■nbatanoes  may  be  remoTed,  as  occasion  may 
require,  without  stopping  the  operation. 

2.  An  improved  method  of  steering  horse- 
hoea  or  drills  in  a  horizontal  instead  of  a 
cnrred  line,  as  hitherto,  by  employing  paral- 
lel bars  or  a  parallel  frame,  to  which  the 
coulters  are  connected  by  independent  suit- 
able arms  or  levers. 

3.  A  means  of  varying  the  inclination  of 
the  cutting  edges  of  the  coulters. 

4.  A  mode  of  raising,  in  drilling  machines 
the  roller  and  ita  appurtenance  offthegronnd, 
and,  at  the  same  time,  throwing  the  feed 
roller  out  of  gear. 

5.  Hie  adaptation  to  broad- cast  drills  of 
a  grooved  or  toothed  roller,  on  to  which  the 
manure  is  supplied  from  the  reservoir, 
whereby  the  manure  is  distributed  more 
evenly  and  regularly  than  has  hitherto  been 
customary. 

6.  Placing  the  bars  of  the  concave  in 
thrashing  machines  which  bold  the  ears 
"  back." 

7.  Making  the  faces  of  the  holding  bars 
tangential  to  the  periphery  of  the  beating 
roller. 

8.  The  application  of  a  riddle  or  screen 
to  thrashing  machines,  for  the  purpose  of 
separating  the  short  stravr,  &c.,  from  the 
finer  ituff. 

9.  A  peculiar  constmction  of  locomotive 
thraabing  machine,  in  which  the  apparatuses 
for  thrashing,  winnowing,  and  riddling  are 
combined. 

10.  A  peculiar  arrangement  of  boiler  and 
flues  of  portable  steam  engines  for  agricul- 
tural purposes,  in  which  the  heat  and  pro- 
dncta  of  combustion  pass  to  a  chamber  in 
the  end  of  the  boiler  opposite  the  furnace, 
and  pass  thence  through  a  horizontal  tube  in 
the  centre  of  the  water,  which  opens  into  the 
bottom  of  a  chimney,  up  which  they  escape. 

11.  A  peculiar  construction  and  arrange- 
ment of  moveable  agricultural  steam  engines 
upon  the  same  sole  plate,  in  which  the  only 
coonectious  between  the  engine  and  boiler 
are  the  steam  and  water  pipes. 

12.  The  uae  of  inclined  planes  on  a  circu- 
lar dlie,  np  which  antifriction  rollers  on  the 


end  of  a  cross  head  are  forced  by  the  resist- 
ance of  the  air  to  the  movement  of  a  pair  of 
fans.  [This  apparatus  or  steam  generator 
consists  of  the  ordinary  spindle,  which  is 
made  to  rotate  in  proportion  to  the  speed  of 
the  engine,  and  carries  a  disc  with  inclined 
surfaces  on  the  top.  The  spindle  carries 
also  a  cross  head,  with  antifriction  rollers  at 
the  ends,  and  beyond  them  two  fans.  The 
rollers  rest  on  the  inclined  planes,  and  are 
kept  at  the  lowest  part  thereof  by  means  of 
a  weight  sliding  over  the  spindle  and  resting 
upon  the  top  of  the  cross  head.  The  spindle 
is  connected  to  the  throttle- valve,  and  as  the 
sp(*ed  of  the  engine  increases  the  resistance 
of  the  air  to  the  pans  will  force  the  antifric- 
tion rollers  up  the  inclined  planes,  and 
thereby  cause  the  cross  head  and  weight  to 
slide  up  the  spindle. 

John  Combb,  Leeds,  York,  civil  engi- 
neer. For  improvementt  in  machinery  for 
heckling,  carding,  winding,  dretsing,  and 
weaving  flax,  cotton,  eilk,  and  other  fibroua 
subeiancet.     Patent  dated  July  4,  1849. 

The  specification  of  this  invention  covers 
fourteen  skins  of  parchment,  is  illustrated 
by  reference  to  eight  sheets  of  drawings,  and 
concludes  with  no  less  than  thirty-one  sepa- 
rate claims. 

The  most  striking  novelty  described  and 
claimed  in  relation  to  "heckling  and  card- 
ing,'' is  a  peculiar  construction  of  flax- 
holder,  whereby  the  strick  of  flax  is  held, 
and  both  ends  of  it  subjected  to  the  heckles 
at  the  same  time.  The  improvements  in 
"  weaving  *'  are  twelve  in  number,  but  none 
of  them  of  any  striking  importance. 

John  Goodibr,  Mode-wheel  Mills,  Man- 
chester, miller.  For  certain  imjjrovementa 
in  mills  for  grinding  wheat  and  other  grain. 
Patent  dated  July  9,  1849. 

Claime. — 1.  A  mode  of  balancing  the 
running  mill-stone  so  as  to  allow  it  to  oscil- 
late during  the  action  of  grinding. 

2.  The  application,  iu  combination  with 
the  preceding  mode  of  balancing  the  runner, 
of  currents  of  air  to  the  rubbing  surfaces,  by 
means  of  air  tubes  or  passages,  or  fans  or 
blowers. 

M  iLLiAM  Laurie,  Carlton-place,  Glas- 
gow, merchant.  For  improvements  in  means 
or  apparatus  to  be  employed  for  the  preser- 
vation  of  life  and  property,  such  improve- 
ments  or  parts  thereqf  being  applicable  to 
various  articles  of  furniture,  dress,  and 
travelling  apparatus.  Patent  dated  July  9, 
1849. 

The  patentee  describes  and  claims  sixteen 
different  contrivances  forgiving  buoyancy  to 
articles  of  furniture,  dress,  &c.,  but  none  of 
them  at  all  remarkable  for  novelty.  Water- 
proof materials  and  air-tight  cellular  com- 
partments, which  are  the  two  things  chiefly 
reUed  on,  have  been  long  in  common  nae. 


40 


WEBKLY   LIST   OF    NEW    ENGtlSH    PATENTS    AND   DESIGNS. 


SpeciflealioM  Due, 

William  Henry  Brown,  Warn'a-end 
Wheel  at  Wadsley,  Ecclesfield,  York,  steel - 
roller.  For  an  improvement  in  rolle  for 
rolling  flat  and  half- round  file  and  other 
iron  and  steel.    Patent  dated  July  4,  1849. 

Robert  Wearb,  Argyle-street,  Birken- 
head, clock  and  watch-maker,  and  William 
Peter  Piooott,  Wardrobe-place,  Doctors' 
Commons,  mathematical  instrument-maker. 
JPbr  certain  improvemente  in  electric  batte- 


but  not  Enrolled, 

ries,  and  in  the  production  qf  light ;  aiso  a 
mode  of  transmitting  or  communicating  m- 
tetligence  for  the  better  protection  qf  X\fe 
and  property ;  pari  qf  which  improvements 
are  applicable  to  other  like  purposes.  Pa- 
tent dated  July  4,  1849. 

Thomas  Sedgwick  Summers,  Cornwall- 
terrace,  Lee,  Kent,  lighterman.  FM"  certmn 
improvemevkts  in  fastenings  for  mouths  of 
sacks  and  bags.    Patent  dated  July  9, 1849. 
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DafM  Blair  White,  of  Newcutle-upon-Tyne,  doctor  of  medicine,  for  an  improved  mode  of  ballasting  and 
stowing  cargo  in  ships  and  other  vessels.    January  8;  six  months. 
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The  loss  of  power  in  reciprocating  steam  engines,  arising  from  the  direction  in 
which  the  piston  works,  having  to  be  reversed  twice  for  each  turn  of  the  main  shaft, 
has  led  to  many  ingenious  plans  for  obtaining  a  rotary  motion  direct  from  the  steam ; 
but  we  believe  it  may  be  asserted  with  truth,  that  no  one  has  yet  succeeded  iu 
obtaining  the  same  amount  of  power  from  a  given  quantity  of  steam  through  the 
medium  of  a  direct  rotary  motion  as  from  the  old  rectilineal-reciprocating  one.  Into 
the  reasons  of  this  it  is  unnecessary  here  to  inquire.  Mr.  Wilding,  instead  of  aban- 
doning the  reciprocating  system  altogetheri  has  sought  to  diminish,  if  not  entirely 
to  remedy,  the  loss  of  power  complained  of,  by  diminishing  the  frequency  of  the 
strokes ;  that  is,  by  making  each  stroke  of  the  piston  long  enough  to  produce  a 
number  of  turns  of  the  main  shaft.  And  this  he  has  done  in  a  very  ingenious  and 
apparently  most  effectual  manner;  though  his  arrangement  for  the  purpose  is 
attended  with  this  curious  peculiarity,  that  the  shaft  can  only  make  3,  5,  7,  or  some 
other  odd  number  of  revolutions  for  each  stroke  of  the  piston.  The  point  at  which 
the  rotary  motion  is  obtained,  is  always  at  a  right  angle  to  the  piston  rod,  so  that  the 
steam  is  constantly  exerting  its  full  power,  and  may  be  worked  expansively  with 
greater  advantage  than  by  any  other  form  of  application.  Tlie  fewer  the  movements 
of  an  engine,  moreover,  the  less  must  be  the  tear  and  wear ;  and  the  saving  on  this 
account  also  must  be  very  great.  The  patentee  has  now  at  work  an  engine  on  this 
plan,  which  works  a  set  of  circular  saws  at  an  average  rate  of  120  turns  per  minute. 

The  Spedficaiion. 

Firstly.  My  invention  consists  in  an  improved  method  or  combination  of  mechani- 
cal means  for  converting  a  reciprocating  into  a  rotary  motion.  Fig.  1  is  an  eleva- 
tion of  a  model  intended  to  exhibit  the  details  of  this  combination.  Fig.  2  is  a  top 
plan  of  the  same,  and  fig.  3  a  transverse  section  on  the  line  ah,  A  A  is  the  frame- 
work. B  is  a  double  rack- piece,  which  is  connected  at  top  and  l>ottom  by  slide- 
pieces  a  a  to  guide  rails  R^R*.  S  is  a  steam-cylinder  piston  rod,  which  is  supposed 
to  be  connected  to  the  outer  end  of  the  rack  B,  and  to  oe  used  to  impart  a  recipro- 
cating movement  to  it.  D  is  a  shaft  which  is  mounted  transverse!  v  to  the  rack-piece 
B,  and  passes  through  between  the  two  racks.  W  is  a  fly-wheel  fixed  on  the  end 
of  the  shaft  D,  to  which  wheel  rotation  is  proposed  to  be  given  through  the  medium 
of  the  reciprocating  action  of  the  rack-piece  B.  G  is  a  shaft  which  carries  the 
pinion  H,  by  which  the  rack-piece  is  actuated.  This  shaft,  G,  turns  in  bearings 
raised  on  the  top  of  two  vibrating  plates  £  £,  suspended  from  the  wheel-shaft  D, 
which  allows  of  the  shaft  G  rising  and  falling  according  as  it  is  acted  upon  by  a 
cam  E,  fixed  on  the  shaft  G  alongside  of  the  pinion  H.  J  J  are  two  guide  pieces 
for  the  cam  to  work  in,  which  are  afiftxed  to  one  side  of  the  rack-piece  B,  and  run 
parallel  to  the  two  racks.  The  office  of  this  cam,  £,  is  to  reverse  the  line  of  action  of 
the  pinion  H,  and  shift  it  alternately  from  the  upper  rack  to  the  lower,  and  vice 
vend.  The  rotary  movement  thus  given  to  the  shaft  G  is  transmitted  through  the 
medium  of  the  pinions  M  N,  one  attached  to  the  shaft  G,  and  the  other  to  the  shi^t 
D,  to  the  wheel  w.  T  is  a  recess  in  one  end  of  the  rack  piece,  for  the  temporary 
reception  of  the  wheel-shaft  D  at  each  reversal  of  the  rack  motion.  P  is  a  second 
cam,  which  is  affixed  to  the  shaft  D  on  the  side  opposite  to  K,  and  at  each  reversal 
of  the  rack  motion  comes  into  gradual  contact  with  one  or  other  of  the  projecting 
stop  pieces  V  V,  and  thereby  relieves  the  apparatus  from  the  shock  which  such 
reversal  would  otherwise  occasion.  The  proper  form  to  be  given  to  the  cam  K  is 
thus  found:— Take  the  distance  from  the  centre  of  the  shut  G  when  the  rac^ 
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pinion  H  is  in  gear,  on  one  side  of  the  rack,  to  the  guide  J  on  the  opposite  side,  as 
a  radius,  and  draw  a  circle  A,  as  represented  in  the  diagram,  fig.  4.  Then  divide 
this  circle  into  three  equal  parts,  A  B,  A  C,  and  C  6 ;  next  from  the  point  B,  as  a 
centre,  draw  a  line  cutting  the  periphery  at  the  point  C,  and  prolong  that  line  towards 
D.  Draw  also  a  line  from  the  point  C,  as  a  centre,  cutting  the  penpherr  in  B,  and 
extend  also  that  line  towards  E.  Next  draw  the  chord  from  D  to  £.  Then  all  the 
parts  of  the  circle  heyond  D  and  £  are  to  be  removed,  and  the  remainder,  or  shaded 
part,  will  give  the  form  required  for  the  cam  K. 

The  cam  P,  fig.  4*,  is  not  required  to  be  of  any  determinate  curve ;  but  when  an 
apparatus  such  as  before  described,  is  used  as  a  sunstitute  for  the  crank  in  lathes  and 
other  like  machines,  where  the  propulsive  force  is  exerted  in  but  one  direction,  the 
form  which  I  prefer  to  give  this  cam  is  that  represented  in  fig.  5. 

Instead  of  the  rack-piece  B  having  only  one  steam- cylinder  piston  connected  with 
it,  as  before  described,  it  may  have  a  piston  attached  to  it  at  each  end,  and  thus  work, 
or  be  worked,  by  a  pair  of  engines  at  one  and  the  same  time. 

The  two  pinions  which  are  used  in  the  preceding  rack  arrangement  to  communi- 
cate the  rotary  movement  of  the  shaft  to  toe  wheel  shaft,  may  be  dispensed  with  by 
adopting  the  modifications  shown  in  fig.  6,  which  is  a  side  elevation  of  a  rack  move- 
ment applied  to  a  lath  shaft.  A  is  the  shaft  of  the  lath ;  B  the  double  rack,  as 
before ;  C  is  a  frame,  within  which  B  has  a  limited  range  of  movement  from  side  to 
side,  which  is  facilitated  and  regulated  by  friction  guide  rollers  a,  a,  a,  a,  K  and 
P  are  the  cams,  which,  instead  of  being  fixed  on  a  vibrating  frame,  as  in  the 
arrangement  before  described,  are  fixed  upon  the  shaft  A  along  with  the  rack  pinion 
H  and  P.  The  form  which  I  prefer  to  give  the  cam  in  this  instance  is  that  shown 
in  fig.  5.    L  is  the  rod  which  connects  the  treadle  with  the  frame  C. 

In  the  arrangement  represented  in  figs.  1,  2,  3,  and  6,  each  stroke  of  the  recipro- 
cating piston  can  but  produce  one  turn  or  revolution  of  the  wheel,  but  three  or  any 
other  odd  number  of  turns  of  the  wheel  may  be  ^ven  at  each  stroke  by  increasing 
the  length  of  the  rack,  and  making  the  other  modifications  and  additions  represented 
in  figs.  7,  8,  9,  10,  and  11.  A  A  is  a  framework;  B  a  double  rack-piece,  which 
slides  on  rails  R  R ;  D  wheel- shaft ;  6  rack  pinion  shaft,  which  has  its  bearings  in 
a  vibrating  frame  £,  which  is  attached  by  collars  to,  and  turns  on  the  wheel- shaft  D ; 
H  is  the  pinion-wheel  which  works  the  rack,  and  R  the  cam  alongside  of  it,  by 
which  the  wheel  is  shifted  from  one  rack  to  the  other ;  J  J  are  guides  in 
which  the  cam  K  moves,  which  are  placed  underneath  the  rails  Y  Y  Tthe  ends 
whereof  are  indicated  by  dotted  lines  in  fig.  8)  ;  P  is  the  cam  on  the  opposite  side  to 
K,  which  relieves  the  apparatus  from  concussion  at  each  reversal  of  the  line  of  action, 
and  V  V  the  end  stops  against  which  it  acts  i  N  is  the  wheel  which  transmits  the 
rotary  motion  of  the  rack-shaft  G  to  the  pinion  M  on  the  wheel-shaft ;  X  is  a  locking 
or  transferring  piece,  which  slides  on  rails  Y  Y  affixed  to  one  side  of  the  rack ;  a  n 
an  oblong  aperture  in  which  a  bearing  piece  a^  slides  up  and  down,  through 
which  the  shaft  G  is  passed ;  b^  6*  are  two  bolts,  which  are  respectively  moved  to 
and  fro  by  separate  bell- crank  levers  c^  c*,  and  which,  when  pressed  inwards,  pro- 
trude across  the  aperture  a,  either  above  or  below  the  shaft  G ;  ddtire  springs  which 
press  against  the  bolts  b^  b^ :  e^  e*  are  stops  attached  to  the  outside  of  the  rails  Y  Y, 
which  catch  against  and  work  the  short  arms  of  the  bell-cranli  levers  c^  c*,  and 
simultaneously  take  hold  of  the  projections  a"  a'  formed  on  the  bolts  in  the  manner 
following : — Supposing  the  pinion  H  to  be  in  gear  with  the  under  rack,  the  sliding 
bearing  a>  of  the  shaft  G  will  be  at  the  bottom  of  the  aperture,  and  kept  down  by 
the  protrusion  across  the  space  above  it  of  the  bolt  ^,  as  represented  in  fig.  10 ;  then 
immediately  on  the  traverse  of  the  under  rack  being  completed,  the  short  arm  of  the 
lever  c'  catches  against  the  stop  e\  which  throws  back  the  bolt  b^,  and  leaves  the 
sliding  bearing  a^  of  the  shaft  G  free  to  rise  when  acted  upon  by  the  cam  K,  in 
order  to  the  change  of  gearing  from  the  under  to  the  upper  rack  being  efl^ected ; 
while  simultaneously  therewith  the  spring  d  forces  the  bolt  6^  into  the  space  beneath 
the  sliding  bearing  a ^  which  it  keeps  up  when  the  change  of  gearing  has  taken 
place  from  the  lower  to  the  upper  rack,  and  until  another  traverse  of  the  rack  is 
effected,  when  all  the  preceding  operations  are  repeated,  but  in  the  reverse  order,  as 
represented  in  fig.  11.    When  the  motion  of  the  main  shaft  is  reversed,  the  projec- 
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lions  o*  a'  effeet  the  same  moyemeDt  of  the  parts  as  was  effected  hy  the  bell-crank 
lerers  c*  c'.  Figs.^  12  and  13  are  representations  of  a  vibrating  frame,  the  bearinfifs 
of  which  are  fixed  in  plummer  blocks  A  A,  instead  of  bearing  upon  the  main  shaft, 
and  showing  also  how  an  additional  pair  of  driving  wheels  may  be  employed  when 
used  for  engines  of  great  power.  The  vibrating  frame  £  used  m  the  apparatus  last 
described  may  be  substituted  for  the  vibrating  plates  employed  in  the  first  arrange- 
ment 

A  reciprocating  lifting  action  may  be  also  obtained  from  a  rotary  motion, 
simply  by  placing  either  of  the  apparatuses  before  described  in  a  vertical  instead  of 
a  horiaontal  position,  and  applying  the  steam  or  other  power  employed  to  turn  the 
shafk  G  of  the  rack  pinion  H. 


ON  SIR  TaANCIS   C.    KNOWLBS's  PATENT  IMPAOVBMBNTS   IN   THE  MANUFACTUBB 
OF  IRON  AND   8TBBL.       BY   SIR  FRANCIS    0.    KNOWLES,   BART. 


In  reference  to  the  specification  of  my 
patent  processes  for  the  preparation  and 
treatment  of  the  ores  of  iron,  and  for 
the  conversion  of  some  of  them  directly 
into  malleable  iron  and  steel,  published 
in  the  last  Number  of  this  journal,  it 
may  not  be  uninteresting  to  its  readers 
to  be  made  acquainted  with  the  princi- 
ples on  which  more  particularly  in  an 
economical  point  of  view,  as  well  as  che- 
mically, those  processes  are  founded.  I 
was  first  led  into  the  train  of  thought 
which  terminated  in  the  most  important 
part  of  this  invention,  by  the  fact  that 
coal  in  the  process  of  coking,  whether  in 
coke-ovens,  or  in  the  blast  furnace,  as 
raw  coal  loses  a  very  large  portion  of  its 
weight  in  the  form  of  gaseous  matter 
composed  chiefly  of  carbon  and  hydro- 
gen; and  by  considering  the  well-known 
superior  deoxidising  and  cementing 
power  of  these  elements  in  the  aeriform 
state  as  compared  with  their  solid  and 
emdo  condition  in  coke  or  bituminous 
coal.  This  loss  is  enormously  increased 
by  the  action  of  the  blast  on  the  materials 
in  the  lower  parts  of  the  blast-furnace, 
so  much  so  that  Professors  Playfair  and 
Bnrseo,  in  their  very  elaborate  and  exact 
analysis  of  the  gases  evolved  from  blast 
fomaees  where  raw  coal  is  used,  com- 
pute the  waste  at  81  54  p.,  100  of  the 
entire  weight  of  the  coal,  to  say  nothing 
of  the  other  valuable  products  equally 
lost  in  this  branch  of  manufacture.  On 
the  other  hand,  when  we  regard  the 
minerals  employed  in  making  iron,  we 
find  that  we  nave  restricted  ourselves  to 
a  comparatively  narrow  field,  however 
conveniently  situated,  and  that  containing 
ores  the  poorest,  the  most  infusible,  and 
the  most  contaminated  with  earthy  mat- 


ters ;  the  richer  ores,  where  used  at  all, 
entering  merely  as  a  subsidiary  element, 
and  in  quantity  comparatively  small. 
Indeed,  the  very  pure  ores  of  iron  of 
Great  Britain  may  be  said  to  be  wholly 
neglected,  though  in  point  of  richness 
and  purity  from  all  noxious  combinations 
they  may  challenge  comparison  with  any 
ores  in  the  world.  I  have  before  me 
samples  of  iron  ore  which  certainly  do 
not  contain  1  per  cent,  of  anything  but 
iron  and  oxygen.  Thus  we  waste  by 
millions  of  tons  annually  carbonaceous 
fuel  purer  than  any  charcoal,  as  well  as 
more  powerful  in  chemical  action,  and 
we  neglect  minerals  of  the  finest  quality 
which  this  fuel  will  reduce ;  while  we 
depend  on  foreign  countries  for  oursup- 
ply  of  pure  iron  for  finer  purposes,  and 
for  the  raw  material  of  our  steel  manu- 
factures, "because,"  we  say,  ''charcoal 
is  a  fuel  so  dear  in  this  country  I'*  It  is 
to  be  hoped  that  this  reproach  will  not 
much  longer  attach  to  a  nation  pre- 
eminent for  chemical  science,  and  its 
practical  and  technical  applications, 
rowerful  vested  interests  are  no  doubt 
opposed  to  a  change  in  the  old  methods ; 
but  the  history  of  the  useful  arts  in  Great 
Britain  proves  that  such  interests  are,  in 
the  long  run,  powerless  when  opposed  to 
real  and  solid  improvements.  It  would 
be  too  much  to  claim  such  a  character 
for  the  above  processes  before  they  have 
been  submitted  to  the  severe  and  very 
proper  test  of  the  largest  scale  of  manu- 
facture ;  but  it  may  not  be  presumptuous 
to  say  that  the  attempt  is  in  the  right 
direction,  and  to  predict  that  time  and 
experience  will  lead  to  its  ultimate  suc- 
cess, even  though  it  may  be  in  other, 
abler,  or  more  fortunate  hands.     The 
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attempts  of  Mr.  Clair,  of  Mr.  Heath, 
and  of  Mr.  S.  B.  Rogers,  of  Nant-y- 
6Io,  and  others,  all  men  of  science  and 
of  practical  acquaintance  with  metallurgy 
in  iron,  evince  a  rational  conviction  in 
minds  bestqualified  to  judge  of  the  proba- 
bilities of  the  case,  that  the  solution  of  this 
great  practical  problem  is  not  only  possi- 
ble, but  it  may  be  nearer  at  hand  than 
we  have  hitherto  supposed.  As  to  the 
vested  interests  involved,  it  is  to  be 
hoped  that  the  changes  required  to  be 
made  will  be  less  than  at  first  sight  we 
may  be  disposed  to  think,  for  by  judi- 
cious arrangements  In  the  raodifibation 
and  adaptation  of  the  present  buildings 
and  machinery,  the  whole  effect  of  the 
introduction  of  this  new  method  may  be 
to  separate  the  production  of  cast  iron 
and  of  malleable  iron  into  two  distinct 
and  independent  departments,  the  coke 
resultine  from  the  making  of  gas  for  the 
malleable  iron- department  l^ing  con- 
sumed in  the  bkst  furnace,  or  cupola, 
for  the  production  of  cast  iron.  Even 
the  fineries  will  be  applicable  to  the 
smelting  of  the  cemented  iron  ores,  so 
that  the  coke  ovens  alone  will  be  dis- 
placed or  so  modified  as  to  serve  for 
kilns  to  heat  the  retorts.  The  habits  of 
the  workman  also — ^a  yery  important 
consideration— will  not  be  much  inter- 
fbred  with,  the  greater  part  of  the 
changes  being  in  the  nature  of  addition 
to  the  present  methods  rather  than  of 
modification  of  them.  1  draw  attention 
to  these  particulars,  because  it  is  at  all 
times  of  the  most  serious  importance  to 
introduce  new  methods  with  as  little  dis- 
turbance or  shock  to  existing  interests 
and  habits  as  is  compatible  with  the  pro- 
gress of  improvement  in  the  arts.  In 
cases  in  which  the  proprietors  of  new 
works  should  confine  themselves  to  the 
making  of  malleable  iron  only,  the  sur- 
plus or  residuary  coke,  after  the  heating 
of  the  retorts  and  of  the  puddling  and 
other  furnaces,  will  find  a  ready  market 
for  the  use  of  locomotive  engines  or 
railways.  The  effect  on  agriculture  pro- 
duced by  the  saving  of  the  now  wasted 
ammonia  from  above  300  blast  furnaces 
will  be  prodigious. 

With  these  preliminary  observations, 
I  pass  on  to  the  details  of  the  process  of 
cementation  by  coal  gas.  The  weight 
of  100  cubic  inches  of  coal  gas  is  about 
18  grains,  the  weight  of  100  cubic  feet 
will  therefore  be  18  x  12*,  or  in  pounds 


avoirdupois, 


18xl2« 
7000 


The  gas  yielded  by  1  ton  of  good  bitu- 
minous coal  may  bie  taken  at  9,200  cubie 
feet,  or  92  X  100;  therefore  the  weight  of 
this  gas  (dividing  by  100)  will  be 

yjLL?x92, 
7000 

or  409  lbs.  nearly.  We  have  now  to 
compute  the  carbon  and  the  hydrogen 
contained  in  this  weight.  The  formula 
which  tolerablv  well  represents  the  com- 
position of  coal  gas  6  C  +  2  H,  and  there- 
fore the  ratios  of  the  carbon  weight  to 
the  whole,  and  the  hydrogen  will  be  re- 
presented by  the  forms 

_lg__and       ^" 
6C-f2H         6C  +  2U 

respectively,  and  as  C  is  -6  and  H"l, 
the  carbon  will  be  found  to  be 


,36 

'38 


X  409  ==387  lbs., 


and  the  hydrogen 

-Ax  409 =22  lbs. 
38 

The  formula  for  carbonic  acid  gas  being 

C  +  20,  the  ratio  of  the  carbon  to  the 

oxyf^en  required  to  form  carbonic  acid 

will  be 

C    «     6 

=1 —  or  — t 

20        16 

and  the  oxygen  thus  taken  up  will  be 

-15x387=— X  387  =  1032  lbs. 
6  3 

The  formula  for  water  being  H  +  O,  the 

ratio  of  the  oxygen  to  the  hydrogen  will 

be 

O      8 

and  the  22  lbs.  of  hydrogen  will  therefore 
uke  up  8  X  22  lbs.  of  oxygen.  The  total 
of  oxygen  neutralized  will  therefore  be 
1208  lbs.  avoirdupois. 

The  formula  for  the  pure  peroxiae  of 
iron  (we  neglect  earthy  matter  for  the 
present)  being  2  F  +  sp,  the  ratio  of  the 
iron  to  the  oxygen  is 

op  7 

or  about  ^, 

30  3 

the  reduced  metal  corresponding  to 
1208  lbs.  of  oxygen  will  therefore  be 

-I.- X  1208 -2815  lbs., 
3 


KNOWLES'S  IMPROVtiilEKTS  IN  THE  MANtJPACTURE  OP  IRON  ANb  STEEL.       4^ 

or  U  tons  nearly.  The  gas  now  wasted  of  A,  B,  C,  F  to  be  used  in  the  aggre- 
from  1  ton  of  coals  is  therefore  such  gate.  Let  m,,  »»,  p,,  /  be  the  per 
as  will  chemically  reduce  to  a  metallic  centages  of  the  silica  in  the  four  sub- 
state  H  tons  of  iron.  The  modifications  stances ;  w,,  «,,  p^,  f^  those  of  the  line ; 
introduced  in  respect  of  earthy  combina-  and  i»i,  «i»/'if/i  those  of  the  alumina 
tions  are  easily  computed  when  the  yield  respectively.    Then 

of  the  ore  is  known.    If  we  take  3  tons  ,  will  contain  of  silica m.  « 

of  pig  iron  as  the  averaffe  amount  of  coal  y       ,,  ^^      „  " 

used,  the  gas  from  thU  will  turn  out  g        „               "      !.'!"!/»*  z • 

3»  tons  of  malleable  iron,  laying  about  and  the  toUl  of  silica  will  be"     * 

2  tons  of  coke  to  be  employed  in  heating 

the  retorts  and  the  puddling  furnace,  ••a  *  +  *»  y+Ps '+/•/»• 

&c. :  to  this  is  to  be  added  tibe  coal  saved  ^^^  ^^  the  line  will  be  similarly 

in  the  fining  process,  its  engine,  &c.    If  m^x  +  n^p  +p^  g  -^f^f; 

the  ore  is  a  simple  peroxide,  the  coal  that  of  the  alumina  will  be 

saved  in  roasting  mil  have  to  be  added.  «,   ^.-   „.„    -.^  ^ 

The  computations  for  the  use  of  carbonic  , ,,        *     ,/*  I,  '^"  f  v      J 

oxide  are  analogous  to  the  above,  and  ?°^  ^  "«  (^^  *?  '"^«)  ^  be  as  8,  2, 

can  be  readily  performed  by  your  readers  I  *"*  "1*  aggregate  of  ores  and  fuel.    We 

for  themselves:  ^*^^»  therefore,  the  two  equations 

I  shall  take  an  early  opportunity,  when  /,x  «*■  '-^^^  y+Pa  *^f%f^  3 

some  experiments  on  an  adequate  scale  ^  '  m.  *+»«  y +  «,  s^f^f'"2 

have  been  completed,  of  sending  you  an  ^    ».^   ..^«      ^f  \e    *% 

estimate  of  the  comparative  cost  of  pro-  (2)  *"«*  +  *«  y+^g  *+A/^j. 

ducing  bar  iron  by  this  and  by  the  pre-  »»i  «  +  «x  jf +jfi  *+/i  /     1 

sent  process.  As  there  are  three  unknown  quantities, 

Of  the  previous  cementation  of  ores  *°^  ^^^7  two  equations  between  them, 

intended  to  be  smelted  for  the  production  ^®  require  a  third  for  their  determina- 

of  cast  iron,  I  need  only  observe  that  ^^^°-     ^^  ^"^7  either  assume  a  fixed 

it  will  be  found  to  lead  to  a  great  saving  quantity  of  one  of  the  ores  as  a  basis, 

of  fbel,  and  a  more  uniform  working  of  according  to  convenience,  or  some  prac- 

the  furnace,  and  that  by  means  of  it  gray  tical    consideration    arising  out  of  its   * 

metal  may  be  obtained  f^m  ores  which  ingredients  other  than  the  three  earths, 

cannot  at  present  be  smelted,  or  at  least  ^'  ^®  P'ay  introduce  some  other  limita> 

smelted  alone.  tions  into  the  problem.     Suppose  the 

The  specification  itself  sufficiently  de-  condition  to  be  that  the  metal  in   the 

Uils  the  oUier  processes;  but  there  is  one  ?^^  '^^11  exactly  contain  a  /  tons  of 

on  which  I  will  add  a  few  observations,  ''**"»  ^^  be  to /as  a:  1,  and  let  the  re- 

and  some  formula  which  will  be  found  spective  per  centages  be  t\,  i,,  t,,  then 

Smerally  useful  to  iron-masters ;  I  mean  ^®  ''*^®  ""^  *hird  equation— 
e  use  of  spa^ose  iron  ores  as  a  substi-  (3)  t\  «  + 1*^  y  + 1^  2  »a/, 
tute  for  limestone.    The  quantity  of  lime  from  which  three  equaUons  the  required 
varies  in  the  different  species  of  these  weights  may  be  determined  :  some  con- 
ores,  but  It  is  always  considerable  (I  venient  proportion  of  »,  y,  z.  /  will  then 
have  some  m  which  it  rises  to  13|  per  be  "  the  charge"  for  the  furnace.    If 
cent.) ;  it  must,  therefore,  as  well  as  the  we  had  four  ores  to  mix,  we  should  have 
other  earthy  matters  (in  the  particular  a  fourth  unknown  quantity,  »,  and  we 
species  used)  be  first  carefully  sscertained  should  then  require  another  condition  by 
in  the  ores  and  in  the  fuel.    The  prob-  way  of  limiuUon  on  their  values :  say 
lem  will  then  be  solved  as  follows :— As-  that  the  aggregate  should  oonUin  a  iriven 
sume  that  there  are  three  ores  and  the  weight  of  manganese,  potash,  &c.,  or  any 
fuel  to  be  mixed,  or  A,  B,  C,  F,  and  F  other  condition  practically  desirable, 
being  usumed  as  the  given  quantity  for  The  equations  may  be  put  more  con- 
a  ton  of  iron ;  let «,  g,z,fhe  the  weights  veniently  in  this  form 

(1)  (2  m,-S  «,)  *  +  (2ii,-3  n,)  F +  (2/i3  -  3;^,)  2=(2/,-.3/0/, 

(2)  («a-2«J*  +  («a-2»i,)y  +  0»,-2;iJ*«(/,-2/J/, 

(3)  f\  «  +  ia  y  +  *a  z^af. 
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If  we  eliminate  x  between  (1)  »  (2)  and 
between  (2)  and  (3),  we  shall  obtain 
equations  in  x,  and  y,  and  eliminating  x 
or  V  between  these,  the  value  of  either, 
and  thence  that  of  2  may  be  found.  As  no 
negative  values  can  bie  admitted,  con- 
ditions excluding  such  values  must  be 
imposed  on  the  coefficients  of  /  in  the 
final  values  of  x^,  Vj,  «,  and  the  ores  for 
admixture  selected  accordingly. 

This  may  be  readily  done  by  inspect- 
ing the  earthy  composition  of  the  ores 
and  of  the  fuel  of  which  the  selection  is 
to  be  made,  and  submitting  the  numbers 
to  trial. 

The  proportion  of  fuel  being  about 
one -fifth  in  gaseous  matter  due  to  coking, 
and  four-fifths  in  all  being  wasted,  that 
appliable  as  fuel  in  the  form  of  carbonic 
oxide  to  heat  the  retorts,  &c.,  will  be 
three-fifths;  and  it  may  be  estimated 
that  with  scarcely  any  additional  fuel 
3f  tons  of  malleable  iron  reduced  di- 
rectly may  be  made  for  every  one  ton  of 
pig  iron  from  the  blast  furnace  assuming 
three  tons  of  coal  to  the  ton  of  pig  iron, 
as  in  this  process  the  gas  is  freed  from 
sulphur,  it  will  bring  into  use  coals  which 
are  unfit  for  makins  iron  from  their  large 
admixture  with  sulphur,  but  are  highly 
bituminous,  and  which  in  the  South 
Wales  basin  are  associated  with  the 
Black  Band. 


MXSSaS.  SCAWAED  AND  CAPKL's  LBTTBR 
TO  THB  ADMIRALTY. 

Sir, — Messrs.  Seaward  and  CapeFs 
letter  to  the  Admiralty,  on  Marine  £n- 

E'nes  and  Boilers,  which  appeared  in  a 
te  Number  of  the  Mechanics*  Maga- 
xtne,  sufficiently  explains  the  fact  that  no 
material  improvements  are  to  be  effected 
in  marine  steam  engines,  either  by  the 
Admiralty  steam  department  or  private 
companies.  If  the  answer  of  Messrs. 
Seaward  and  Co.  to  the  three  Admiralty 

auestions  are  to  be  implicitly  followed, 
acre  will  be  no  further  improvements, 
and  the  Government  and  Steam  Naviga- 
tion Companies  will  still  incur  a  useless 
expense  of  at  least  one-half  in  their 
various  steam  navigation  services.  The 
answers  to  the  Admiralty  questions  were, 
probably  prompted  by  the  view  which 
most  marme  engineers  take,  viz.,  that 
their  present  practice  is  the  most  lucra- 
tive,— that  they  consider  it  as  nearly 


perfect, — and  that  it  might  not  be  pro- 
fitable for  them  to  make  changes  in  tneir 
system.  These  are  the  only  correct 
foundations  upon  which  the  answers  can 
rest,  and  Messrs.  Seaward's  justification 
of  them  is  founded  upon  errors  and  fal- 
lacies which  can  be  easily  refuted.  Ma- 
rine engineers  cannot  deny  the  economy 
of  land  engines,  where  the  steam  at  fidl 
power  U  cut  off  at  one- tenth  of  the 
stroke ;  but  Messrs.  Seaward  deny  that 
these  advantages  can  be  realized,  except 
in  pumping  engines.  They  state,  that 
**  the  pumping  engine  is  not  trammelled 
by  a  rotary  motion,"  and  "  the  conse- 
quence is,  a  very  great  initial  velocity  is 
given  to  the  pistoft,"  &c.  This  sort  of 
argument  would  be  suited  to  those  who 
are  ignorant  of  mechanics,  or  who  sup- 
pose that  the  intervention  of  the  crank 
occasions  a  loss  of  power ;  but  it  is  sim- 
ply untrue,  that  a  "  very  high  initial 
velocity"  is  given  to  the  piston  of  a 
pumping  engine ;  its  "  mass  of  matter*' 
to  be  put  in  motion  at  every  stroke  would 
effectually  prevent  that  result ;  and,  in 
fact,  from  well-known  experiments  on 
the  subjecti  it  has  been  proved,  that  the 
piston  of  a  pumping  engine  does  noi 
attain  its  maximum  velocity  till  it  has 
travelled  through  more  than  one-third  of 
its  stroke.  The  pamphlet  under  consi- 
deration next  states,  that  it  will  probably 
be  impossible  for  marine  engines  to  be 
worked  advantageously  cutting  off  at  one- 
sixth  of  the  stroke,  from  the  increased 
weight  of  machinery,  which  would  only 
enanle  the  vessel  to  carry  *'  little  or  no 
fuel,"  [I]  and  the  greatest  extent  of  ex- 
pansion to  be  profitably  employed  should 
range  from  onfi-half  to  three^ourths  of 
the  stroke.  In  refutation  of  this  mass  of 
error,  it  may  suffice  to  state,  that  Ameri- 
can steam  vessels  have  Ion?  used  pres- 
sures of  from  £0  to  100  lbs.,  withoot 
rendering  their  machinery  so  heavy  as 
to  prevent  the  possibility  of  carrying 
fuel ;  and  H.  M.  ship  Jnftexible  has 
steamed  many  thousand  miles,  cutting  the 
steam  off  at  one-tenfh  of  the  stroke,  with 
a  velocity  of  7'5  knots,  and  a  mean  effec- 
tive pressure  of  7  lbs.  per  square  inch 
— using  only  two  boilers,  with  a  con- 
sumption of  12  tons  daily.  These  en- 
gines, at  full  power,  produced  a  mean 
effective  pressure  of  18  lbs. ;  there  is, 
consequently,  no  doubt  that  they  could 
have    been    constructed     consiaerably 
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lighter  if  placed  on  board  a  yessel  of 
smaller  tonnage,  and  worked  at  JuU 
power,  cutting  off  at  one- tenth,  with  naif 
the  weight  of  boilers.  Bat,  of  cou'^se, 
this  system  would  be  a  most  clumsy  one 
for  carrying  out  the  principle  of  cutting 
off  at  one- tenth  with  full  power.  The 
Admiralty  are  at  present  having  engines 
constructed  of  400  nominal  horses  power, 
and  a  total  steam  force  of  30  lbs.  per 
square  inch,  or  nearly  double  the  pres- 
BDre  of  old  engines ;  and  yet  the  strength 
of  the  machinery  required  for  this  extra 
pressure  has,  I  will  venture  to  sst,  not 
rendered  them  heavier  than  the  old  en- 
gines of  similar  power  and  lower  steam 
pressure.  ^ 

Messrs.  Seaward  and  Capel  forget 
that  there  is  momentum  to  be  overcome 
in  marine  engines,  and  with  an  increased 
velocity  of  piston  the  strains  upon  the 
machinery  can  be  materially  equalized 
and  reduced.  A  large  space  is  devoted 
in  the  pamphlet  to  the  comparison  of 
two  engines  having  the  same  amount  of 
expansion  and  horse  power,  but  worked 
wiui  40  lbs.  and  20  lbs.  total  pressure  re- 
spectively. It  would,  perhaps,  be  diffi- 
cult to  say  which  would  be  the  most  eco- 
nomical; but  the  inquiry  is  manifestly 
useless,  as  the  only  object  in  the  use  of 
high-pressure  steam  should  be  to  effect  a 
saving  in  the  quantity  of  water  evapo* 
rated,  and  at  the  same  time  producing 
an  equal  amount  of  power  by  cutting  off 
at  an  earlier  period  of  the  stroke.  But 
even  here  Messrs.  Seaward  and  Capel 
are  at  fault;  for  even  in  theory  there 
can  be  no  economy  in  the  production  of 
high-pressure  steam,  as  what  may  be 
gained  in  compirative  volume  would  be 
probably  equally  compensated  by  the 
superior  latent  heat  of  steam,  as  the 
pressure  under  which  it  is  raised  aug- 
ments. The  only  gam  could  be  in  the 
smaller  per  centage  of  the  condeneer 
pressure, — a  point  which  I  investigated 
in  *'  The  Economy  of  the  Marine  Steam 
Engine." 

In  the  last  paragraph,  the  following 
rather  contradictory  statement  is  found : 
— "  There  is  no  difficultv  in  making  the 
mechanism  of  an  engme  sufficiently 
strong  to  sustain  the  pressure  of  steam 
of  any  elastic  force  whatever ;  and  if 
we  can  succeed  in  discovering  a  mode  of 
constructing  a  commodious  steam  gene- 
rator of  unquestionable  safety,  there 
can  be  no  valid  objection   to    employ 


steam  of  50  or  even  100  lbs.  pressure 
for  marine  pu -poses."  Such  a  method 
as  Messrs.  Seaward  and  Capel  are  appa- 
rently in  want  of,  has  been  in  most  ex- 
tensive use  for  the  last  fifteen  years; 
and  there  are  at  present  in  constant 
use  upwards  of  five  thousand  steam 
boilers  evaporating  steam  with  perfect 
safety,  under  pressures  varying  from  60 
to  80  lbs.  per  square  inch  above  the 
atmosphere.  I  allude  to  the  locomotive 
boilers  in  constant  use  upon  railways, 
and  which  merely  require  a  due  adjust- 
ment of  grate  surface  to  evaporation  to 
render  them  in  every  way  perfectly 
adapted  for  marine  purposes.  There  can 
be  no  doubt  that  they  are  much  safer 
and  less  liable  to  explosion  Uian  Uie 
common  square  form  of  marine  l)oi]er, 
with  a  pressure  of  16  lbs.  on  the  valve. 
One  of  these  boilers  would  have  a  girth 
exposed  to  a  bursting  pressure  of  40  feet, 
whilst  a  locomotive  boiler  in  no  case  has 
exceeded  IS  feet.  Let  the  explosions  of 
marine  boilers  be  compared  with  those 
of  locomotives,  and  it  will  be  seen  how 
much  higher  they  stand  in  the  scale  of 
safety.  In  the  engine  which  I  have 
lately  registered  (seen  ante  p.  1),  every 
point  which  I  believe  to  be  necessary 
for  the  fullest  development  of  economy 
in  marine  steam  engmes  has  been  fully 
carried  out,  and  may  thus  be  briefly 
summed  up: — 

1.  Expanding  the  steam  when  the  en- 
gine is  working  at  full  power  (with  the 
vessel  in  proper  trim,  and  fine  weather), 
though  not  less  than  hine-tenths  of 
the  stroke. 

2.  Using  boilers  with  a  load  upon  the 
safety-valve  of  not  less  than  forty 'five 
pounds  per  square  inch. 

3.  Using  two  steam  ports  and  two 
eduction  ports  for  each  cylinder.  The 
eduction  ports  to  be  of  the  usual  size  for 
the  given  diameter  of  cylinders,  and  the 
steam  ports  considerably  less,  but  of 
sufficient  size  to  permit  the  elasticity  ot 
the  steam  in  the  cylinder  to  eqaal  that 
in  the  boiler,  when  cut  off  at  one- tenth 
of  the  stroke. 

4.  The  working  of  the  expansion 
valves  by  means  of  a  separate  eccentric 
pulley,  with  a  continuous  motion,  and 
without  the  intervention  of  either  tap- 
pets or  cams,  or  irregular  movements  of 
any  description. 

5.  The  employment  of  condensers  on 
the  cold  surface  principle,  placed  apart 
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from  the  engines  ;  whereby  blowing  off 
IB  rendered  nnnecessary,  and  all  incrus- 
tation is  prevented. 

6.  The  supplying  the  waste  of  the 
fted  water  of  ooilers  from  the  evapora- 
tion of  salt  water  (contained  in  flat 
chambers  surrounding  the  ftinnel),  and 
placing  the  condensers  in  the  paddle- 
Doxes,  with  pipes  leading  to  suitable 
reservoirs  in  connection  with  the  feed- 
pumps. 

7.  Making  the  amount  of  grate  sur- 
face equal  to  that  in  engines  of  equal 
nominal  power. 

8.  Arranging  the  feed-pipes  in  a  spiral 
form  inside  the  smoke  ooxes,  for  the 

Surpoee  of  raising  the  temperature  of 
le  feed. 

9.  Forming  the  steam  chest  of  two 
concentric  cylinders  inside  the  base 
of  the  fimnel  and  above  the  top  of  the 
boilers* 

10.  Protecting  the  boilers  by  coal 
boxes,  extending  over  them  to  the  level 
of  the  surface  of  the  water. 

11.  Feeding  the  furnaces  through  an 
opening  in  the  crowns  (in  addition  to 


the  usual  fire  doors),  from  a  hopper  and 
rollers,  worked  by  the  engine. 

12.  Setting  the  cylinders  in  a  fore  and 
aft  line,  with  two  cranks  placed  as  cloae 
together  as  possible  (leaving  the  cylin- 
der covers  clear). 

IS.  Makinff  the  cubic  contents  of  the 
cylinder  equal  to  half  the  usual  siie, 
though  exerting  tqual  power  with,  fk 
course,  half  the  usual  evaporation  of 
water  fhmi  the  boilers ;  the  piston  mov- 
ing with  nearly  double  the  usual  velocity, 
at  any  given  power. 

14.  Employing  paddle  wheels  of  the 
usual  size,  but  making  half  the  number 
of  revolutions  which  Uie  engine  does  (on 
the  principle  of  totoing  engines).    And, 

15.  Employing  for  marine  purposes 
boilers  of  the  locomotive  description^ 
with  such  a  grate  surface,  rate  of  eom- 
bustion,  and  rate  of  evaporation,  as  has 
been  usual  in  marine  boilers — thus  doing 
away  entirely  with  the  blast  pipe. 

I  am.  Sir,  yours,  ftc, 

W.  £.  A.  GfORDOH, 

Lieutenant  M.  If, 

L<nidon,  Jannary  7, 1850. 
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Before  proceeding  to  the  description 
of  the  apparatuses  which  form  the  sub- 
ject of  this  specification,  it  will  be  pro- 
per to  give  M.  Boutigny*s  explanation 
of  what  is  meant  by  "the  spherical 
state  of  bodies,"  and  what  its  "  peculiar 
properties''  are.  A  body  of  water  on 
oeing  projected,  in  small  quantities, 
and  at  certain  intervals  of  time,  on 
the  bottom  of  a  suitable  recipient 
which  is  heated  to  from  400''  to  500** 
Centigrade,  while  its  sides  are  main- 
tained at  a  temperature  below  142^  Cen- 
tigrade, assumes  a  rounded  or  spheroidal 
form,  which  remains  at  a  permanent 
distance  from  the  spheroidalismg  body ; 
that  is,  the  bottom  of  the  recipient,  and 
reflects  radiated  heat.  Its  chemical  ac- 
tion is  suspended,  and  its  temperature 
invariable,  or  confined  within  very  nar- 
row limits — always  beneath  the  boiling 
point ;  while  the  steam,  which  it  throws 
off  at  a  slower  rate  than  it  would  do  if 
heated  in  the  ordinary  manner,  is  of  the 
same  temperature  as  that  of  the  spheroi- 
dalisinff  surface.  The  water  in  contact 
with  the  sides  vaporises  immediately, 
and,  if  the  recipient  is  closed,  will  pass 


into  equilibrium  of  temperature  and 
pressure  with  the  steam  which  is  conti- 
nuously given  off  by  the  spheroids. 

It  fellows,  from  what  nas  just  been 
stated,  that  this  system  of  steam  genera- 
tion is  attended  widi  these  advantages : 
First,  That  a  very  considerable  quantity 
of  caloric  and  dynamical  force  may  l>e 
contained  in  a  very  small  volume  of 
steam,  in  consequence  of  the  high  tem- 
perature and  pressure  which  are  given 
to  it  in  generators  of  from  50  to  100 
times  less  size  than  ordinary  steam  boil- 
ers to  nroduce  a  like  result.  Second, 
That  tne  steam  formed  by  the  water 
coming  in  contact  with  the  sides  of  a 
vessel  at  a  temperature  below  142^  Cen- 
tigrade, will  be  raised  to  a  much  higher 
temperature  and  pressure  by  the  radia- 
tion of  heat  from  surfaces  heated  to  above 
142°  Centrigrade,  and  by  mingling  widi 
the  steam  thrown  off  from  the  spheroids. 
Third,  That  the  quantity  of  water  in  the 
generator  may  be  considerably  reduced 
without  diminishing  the  motive  power. 
Fourth,  That  the  size  of  the  furnace  and 
quantitv  of  fuel  consumed  may  also  be 
reduced,  inasmuch  as  the  heat  arising 


THE  BOtrnGlra  STEAM  GEKKEAT0R8. 


thnefrom  ratj  he  applied  tint  la  ibe  boE- 
torn  at  the  generator,  then  to  the  sides, 
snd  iMtly  to  rtiiing  the  tenipenitiire  of 
the  hed-wBter  to  aboTe  100°  Centigrade 
Fifth,  That  the  chaneei  of  danger  from 
ezploaiona  are  coosiderably  lenened,  in 
coiueqneaee  of  the  geoerator  containing 
only  a  few  quarts  of  wtter — a  portion  In 
the  Uqnld  atate  and  the  rest  in  the  Hphe- 
roldal  atale,  so  thai  should  taj  port  of  it* 


apheToidalisingiiirfBcebesuddeDlyoooted 
down  to  below  142°  Centigrade,  a  certftin 
known  qnaniity  of  steam  onW  can  be 
disengaged,  the  effecta  of  wnlch  maj 
eaBJly  be  provided  againBt. 

The  purpoaei  lo  which  steam  of  this 
high  temperature,  generated  in  appara- 
luHB  about  to  be  described,  may  be  raOEt 
adyantageouBlj  applied,  are — the  heating 
of  stores  and  apartments,  baths,  dyeri 


and  teouren*  Tat«,  paper- maliiDg,  silk 
spinning,  cooking,  manufacture  of  soap, 
dittillatioa  of  winei,  spirits,  fatty  bodies, 
and  fatty  aeida ;  boiling  of  syrups,  sugsr 
refining,  extraction  of  soluble  and  colour- 
ing matters  from  vegetables,  desieesiion 
and  baking  of  clay  and  other  substances ; 
carboniutiouandreiETilication  of  organic 
■nbatanoes  t  fusion  of  cert^ik  metals  and 


other  easily  fusible  products,  roasting 
orei,  &c.,  &c.  Au  apparatus  suitable  for 
generating  steam  in  the  manner  before 
described,  is  represented  in  the  ac- 
companying engraving  which  is  a  longi- 
tudinsl  view,  partly  In  section,  of  the 
machine,  one-tenth  of  its  aclual  siie.  A, 
ii  a  cylinder  of  iron,  or  other  suitable 
metal,  which  forms  the  body  of  the  gene- 
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rator,  and  is  eonatrueted  of  a  thickness 
capable  of  resisting  the  maximum  degree 
of  pressure  to  which  it  is  to  be  subjected. 
A'  is  a  cover  bolted  to  the  flange  of  the 
cylinder,  and  provided  with  suitable  ori- 
fices to  receive  the  feed-pipe  J"  (placed 
in  the  centre),  an  exit,  or  surplus- water 
escape  pipe  N,  safety  valve  R  S, 
steam -pressure  gauge,  and  steam  pipe  M. 
a,  a^  al'^  cl"  are  a  number  of  circular 
concentric  grooves  or  channels  of  from 
three-  eighths  to  one-half  an  inch  in  width, 
and  twice  that  in  depth ;  or  hemispherical 
hollows,  communicating  with  each  other, 
which  are  constructed  in  the  bottom  of 
the  generator  for  the  purpose  of  separat- 
ing the  feed -water.  Roughnesses  or 
projecting  angles  on  the  surface  of  the 
Dottom  of  the  generator  being  nnfa- 
Tourable  to  the  production  of  the  sphe- 
roidal state,  everything  of  the  sort 
should  be  removed  by  polishing  and 
planing  down ;  and  in  order  to  avoid  the 
existence  of  such  angles,  and  to  econo- 
mize space  as  much  as  possible,  a  portion 
of  the  circumference  of  each  hemispheri- 
cal hollow  in  the  second  row  is  made  to 
take  into  the  space  opposite  to  it  between 
the  two  chambers  of  the  first  row,  and 
so  on  throughout  the  series.  Or,  instead 
of  the  preceding,  any  other  convenient 
form  and  arrangement  of  chambers  may 
be  employed,  provided  they  divide  the 
water  into  small  portions,  and  surround 
each  portion  with  as  much  of  the  heated 
bottom  of  the  generator  as  may  be  prac- 
ticable. B,  brickwork  or  masonry  in 
which  the  generator  is  set,  and  hh  small 
flues  therein  for  conducting  the  heat  and 
products  of  combustion  from  the  furnace 
F  around  the  generator,  previously  to 
escaping  by  the  chimney  D,  which  is 
made  of  sheet  iron.  C  is  a  casing  of  sheet 
iron,  which  envelopes  the  brickwork  or 
masonry ;  £  £,  standards  to  support  the 
furnace.  G  G'  are  two  feed-reservoirs, 
constructed  in  sheet  or  cast  iron,  and  to 
be  used  in  cases  when  the  water  cannot 
be  supplied  to  the  generator  by  a  pump. 
H  H'  are  the  supply  pipes,  and  I V  the 
discharge  cocks  of  the  reservoirs.  J  J', 
two  service  pipes  leading  from  the  reser- 
voirs and  uniting  in  the  feed  pipe  Z" ; 
L  L',  two  pipes  provided  with  stopcocks 
//,  which  are  united  at  the  point  L",  and 
open  into  the  top  of  the  reservoirs,  for 
the  purpose  of  maintaining  equality  of 
pressure  between  the  supply  cisterns  G  G' 
and  the  generator.  The  double  system  of 


supply  hits  for  its  object  to  prevent  any 
stoppage  in  the  supply  to  the  generator,  for 
during  the  time  one  reservoir  is  emptying 
the  other  is  filling.  The  four  pipe,, 
JjU  J  J\  are  provided  with  stopcocks 
as  indicated  in  the  figures,  for  cutting 
off  or  opening  a  communication  between 
one  or  other  of  the  reservoirs  GG',  and 
the  generator,  as  occasion  may  require. 
N  is  a  vertical  pipe,  being  the  prolonga- 
tion of  I/',  which  terminates  just  above 
the  top  of  the  grooves  or  channels. 
0000  are  circuUu:  false  bottoms,  which 
are  perforated  and  suspended,  one  be- 
neath the  other,  in  the  interior  of  the 
generator.  They  are  moreover  provided 
with  roughened  edges  all  round,  which 
serve  to  retain  a  portion  of  the  feed- 
water,  which  is  vapourised  by  boiling, 
while  the  roughness  of  the  sides  prevents 
the  spheroidalisation  of  the  water  so  re- 
tained. P  P  are  two  tubes  which  com- 
municate with  the  lower  and  upper 
parts  of  the  venerator  A,  as  shown  in 
the  figure,  and  at  their  other  ends  with 
the  vertical  glass  tube  Q,  for  the  pur- 
pose of  enabling  the  height  of  water 
in  the  generator  to  be  ascertained.  Y 
is  the  weight  on  the  end  of  the  lever  of 
the  safety  valve,  and  T  the  door  of  the 
furnace,  gff^  are  vertical  glass  tubes  com- 
municating at  top  and  bottom  with  the 
feed  cisterns,  for  the  purpose  of  indi- 
cating the  height  of  water  therein. 

The  mode  of  operation  of  the  appara- 
tus is  as  follows : — Supposing  the  fire  to 
be  lighted  while  the  reservoir  is  empty, 
and  Uiereby  heated  to  between  400°  and 
500°  cent. ;  the  tap  of  one  of  the  ser- 
vice pipes  J,  leading  from  the  reservoir 
G  to  the  feed-pipe  J*'  is  then  opened, 
and  the  water  allowed  to  flow  into  and 
through  the  false  bottoms  successively, 
a  portion  whereof  is  thereby  vapourised, 
and  the  rest  falls  into  the  grooves  or 
channels,  a  of  a",  and  passes  into  the 
spheroidal  state.  The  pressure  in  the 
generator  is  communicated  to  the  feed- 
cistern  G,  by  the  exit-pipe  N  and  tube  L 
the  stopcocK  /  whereof  being  opened 
while  the  stop- cock  /'  of  the  tube  L'  is 
closed;  so  that  the  inflow  of  water  is 
uninterrupted,  whatever  may  be  the 
amount  of  pressure  in  the  generator,  and 
the  feed  is  rendered  self-acting  as  it  were. 
If  from  any  cause  the  level  of  the  water 
projected  on  the  bottom  of  the  generator 
A  rises  above  the  top  of  the  edges  of  the 
grooves  or  channels,  it  will  be  imme* 
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diately  driveD,  hj  the  pressure  of  steam, 
into  the  exit  pipe  N,  and  thence  into  the 
feed  cistern  6 ;  otherwise  the  water  will 
remain  in  the  pipe,  whence  it  will  fall, 
little  bj  little,  until  equality  of  pressure 
18  established  between  the  feed  cistern  and 
the  generator,  and  the  level  of  water  in 
the  Tatter  is  somewhat  below  the  top  of 
the  grooves  or  channels.  It  will  be  seen 
from  the  preceding  observations  that  the 
pipe  N  has  to  perform  two  functions ; 
first,  to  maintain  an  equality  of  pressure 
in  the  generator  and  feed  cistern,  in  order 
that  the  inflow  of  water  may  be  uninter- 
rupted; and,  second,  to  regulate  the 
level  of  the  spheroidalised  water.  When 
the  feed  cistern  G  is  emptied ;  the  cocks 
whieh  establish  communication  between 
the  top  and  bottom  thereof,  and  the 
generator  A,  are  shut  off;  the  cocks 
of  the  pipes  L^  J'are  turned  on ;  and  a 
similar  communication  opened  between 
the  top  and  bottom  of  the  feed  cistern  G^ 
and  tne  generator  A.  This  peculiar 
eonstruction  and  arrangemenfaamits  of 
the  supply  of  feed  water  being  dimi- 
nished or  stopped  altogether  without  in- 
curring any  danger,  a  circumstance  which 
favourably  distinguishes  this  from  ordi- 
nary steam  generators ;  the  only  result 
being  a  proportionate  decrease  in  the 
steam  given  off,  which  may,  however, 
be  re-established  by  opening  one  of  the 
feed  taps.  In  the  case  where  the  supply 
of  water  is  too  great,  the  exit  pipe  N 
will  maintain  it  at  a  level  beneatn  the 
top  of  the  grooves  or  channels,  and,  con* 
seqnently,  prevent  the  dangerous  results 
which  would  ensue  if  it  overflowed  them. 
In  order  to  diminish  the  chance  of  dan- 
ger/rom  explosions,  the  cover  A'  is  con- 
structed to  resist  a  somewhat  lower 
degree  of  pressure  than  the  cylinder  A, 
so  that  it  may  be  the  fintt  to  give  way  ; 
in  which  case  it  will  be  necessary  only  to 
replace  the  injured  cover,  whereas  any 
rupture  of  the  cylinder  would  be  attended 
with  disastrous  consequences.  And,  as 
a  further  precaution,  the  generator  may 
be  placed  in  the  lower  part  of  the 
chimney. 

The  patentee  next  describes  a  modifi- 
cation of  this  steam  generator,  in  which 
the  false  bottoms  are  replaced  by  the 
spiral  wire  gauze  tube,  into  which  the 
feed  water  is  supplied.  Part  of  the  water 
in  flowing  through  the  spiral  tube  is 
vapourised,  and  in  the  form  of  steam 
allowed  to  escape  through  the  reticulated 


surface  of  the  tube,  while  the  remainder 
falls  into  the  grooves  or  channels  con- 
structed in  the  bottom  of  the  generator, 
as  explained  in  the  preceding  description. 
Anotner  modification  consists  of  a  double 
cylinder  arrangement,  in  which  the  heat 
and  products  of  combustion  are  caused  to 
pssa  mslde  and  outside  the  main  cylinder, 
whereby  the  extent  of  heating  surface 
will  be  considerably  increased.  The 
bottom  is  constructed  with  grooves  or 
channels  as  before.  Inside  the  ^nerator 
is  suspended  a  fiilse  bottom,  similar  to 
those  shown  in  the  engraving,  which  re- 
ceives the  feed  water  in  the  first  instance 
and  allows  it  to  fall  into  a  tube,  similar  to 
the  spiral  tube,  before  described,  whence 
it  passes  to  a  gutter,  which  conducts  such 
portion  as  may  not  have  been  vapourised 
in  its  passage  to  the  grooves  or  channels, 
where  it  passes  into  the  spheroidal  state. 

Instead  of  any  one  of  the  preceding 
arrangements,  it  is  proposed  to  employ  a 
number  of  cylinders  placed  at  right  angles 
to  a  receiving  cylinder,  into  which  the 
feed- water  is  supplied  from  several  points, 
and  whence  it  runs  down  the  slightly  in- 
clined bottoms  of  the  cylinders.  During 
its  transit,  a  portion  of  the  water  passes 
off  in  the  form  of  steam,  and  the  rest 
passes  into  the  spheroidal  state  on  its 
arriving  at  the  hemispherical-shaped  ends 
of  the  cylinders  which  are  exposed  to  the 
greatest  amount  of  heat.  Eectangular 
perforated  metal  trays  may  be  placed  in 
the  cylinders,  for  the  purpose  or  increas- 
ing the  heating  surface.  When  it  is  de- 
sired to  maintain  the  generator  at  a 
constant  temperature,  a  bath  of  metal,  or 
of  some  of  the  fusible  alloys,  or  of  metal- 
lic filings,  or  other  substances  in  powder, 
may  be  employed  as  a  heating  medium 
between  the  generator  and  the  furnace. 

For  claims,  see  p.  88. 


THE    EXHIBITION   OT    THE  WORKS     OV    IN- 

DU8TET   or   ALL  NATIONS. 

(Continued  from  pago  34.) 

We  are  staunch  friends  of  free  trade ;  but 

we  make  a  great  distinction  between  leaving 

trade  entirely  free — which  we  take  to  be  the 

true  poIicy<»and  stimulating  trade  to  make 

free.    We  would  no  more  encourage  home 

industry  by  bounties'— the  folly  of  which 

has  long  since  been  acknowledged  by  the 

wisest  men  of  all  parties — than  we  would 
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encourage  fbreigners  by  bonnties  to  come 
and  take  the  bread  out  of  the  months  of  oar 
own  people.  The  Dutch  ahoold  for  of, 
fith  in  our  wateri  unmolested  and  un- 
gradged,  and  hare  free  access  also  to  owr 
markets  for  the  sale  of  the  produce  of  their 
industry ;  but  we  shonld  not  think  we  did 
right  by  our  own  native  fishermen  If  we 
were  to  hold  out  to  the  Dutchman ,  a  bounty 
beyond  the  Juir  mttrket  price  ef  hie  eom- 
modiiy^  for  learing  his  own  shores  and  mar« 
kets  for  ours.  Bo,  also,  we  would  cordially 
extend  the  rites  of  hospitality  to  every 
foreigner  who  came  of  his  own  accord 
amongst  us,  to  work  for  his  bread,  willing 
and  well  content  to  bear  the  same  burdens 
as  ourselTes,  for  the  sake  of  the  greater  pri- 
Tileges  and  advantages  the  working  people  of 
this  country  enjoy  compared  with  others* 
but  were  the  Government  to  take  a  sum  of 
money  out  of  the  purse  of  the  common- 
wealth, and  offer  it  in  premiums  to  the  arti- 
zans  of  all  other  nations  to  come  and  do 
their  best,  to  push  our  own  artizans  from 
their  stools^this,  we  should  say,  were 
downright  insanity,— not  acting  up  to  the 
principles  of  free  trade  at  all,  but  acting  in 
flagrant  violation  of  them,  to  the  present 
injury  and  possible  ruin,  of  every  home  in- 
terest which  it  is  the  duty  of  Government 
to  promote  and  cherish. 

Now  this  is  precisely  what  the  promoters 
of  the  approaching  Exhibition  are  intent  on 
doing,  with  the  sanction  of  the  Court,  at 
least,  if  not  of  the  Government.  Not  eon- 
tent  with  throwing  the  doors  open  to  all  the 
world — to  which  we  have  no  objection  what- 
ever— they  have  resolved  on  iempiing  all 
the  world  to  the  competition,  by  the  offer  of 
a  sum  of  money,  in  prizes,  larger  than  was 
ever  offered  before  for  the  same  purpose  in 
the  history  of  nations.  ''Come  and  beat 
our  artizans,  if  you  can ;  destroy,  if  you 
can,  the  credit  of  their  productions  In  all 
the  markets  of  the  world ;  do  so,  and  wel- 
come :  and,  lest  any  of  you  should  be  too 
poor  to  bear  the  charges  of  foreign  travelt 
we  will  not  only  pay  your  travelling  ex- 
penses, but,  iffimeueeeed  in  thue  efippkmi' 
inff  the  native  indttetry  ef  the  eeuntry,  we 


will  give  you  a  handsome  premium  into  the 
bargain."  Such  Is  virtually  the  language 
addressed  by  the  getters  up  of  this  Exhibi- 
tion, with  Prince  Albert  at  their  head,  to 
the  artixans  of  all  other  nations.  Prinoo 
Albert— -himself  a  forelgner^-who  takes  this 
way  of  identifying  himself  with  the  Interests 
and  feelings  of  the  people  of  whose  Queen 
he  is  the  honoured  consort  I 

Some  there  be,  who  deem  national  distino- 
tlons  a  folly,  and  universal  brotherhood  the 
only  true  social  policy.  But  give  us,  tea 
times  rather,  that  practical  wisdom,  which 
teaches  every  one  to  prefer  the  welfare  of 
his  own  family  to  that  of  all  Other  families 
^K>f  his  own  country  to  that  of  all  other 
countries.  Be  every  people  only  true  to 
themselves,  and  all  the  world  will  then  be 
sure  to  do  what  is  best  for  each  and  for  alL 

Some  there  be,  too,  who  are  ever  prating 
abont  the  pitch  to  which  ''high  art"  has 
been  carried  in  foreign  countries,  and  the 
great  benefit  our  artixans  would  derive  from 
a  large  infusion  of  it  into  their  produotiona. 
We  do  not  know  any  term  which  has  been 
more  abused  than  this  of  "  high  art."  It  is 
become.  In  fact,  the  distinetive  name  for 
a  species  of  "  cant"  as  vile  as  any  ezistlBg. 
We  have  always  observed  that  those  who 
delight  in  it  most,  are  preoiBcly  those  who 
know  least  of  the  true  principles  on  which 
beauty  or  grandeur  lii  art  eonsist.  Witih 
a  great  many,  everything  that  is  ontlandlah 
is  "  high  art"  in  perfection— everything  of 
home  production  utterly  contemptible :  tfili, 
indeed,  is  one  of  the  grand  foibles  of  the 
day.  Now,  in  the  first  place,  we  do  not 
admit  that  our  artisans  are  so  much  behind 
those  of  foreign  countries,  In  matters  of  taate 
as  is  pretended— t^a/  all ;  and.  In  the  second 
place,  assuming  the  fact  to  be  as  repre- 
sented, we  deny  that  it  establishes  any  ne- 
cessity for  an  inundation  of  foreign  work- 
men to  be  their  teachers.  All  tiiat  Is  to  be 
learned  from  foreigners  Is  to  be  learnt  from 
an  inspection  of  their  productions ;  and  of 
these  there  is  ahready  an  abundance  every- 
where, thanks — sincere  thanks— to  Free 
Trade,  which,  without  bounties,  premionsi 
or  artificial  stimulants  of   any  sort,  hat 
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already  attracted  to  oar  markets,  the  best  of 
ererything  of  erery  country  of  the  habitable 
globe. 

Betides,  the  effect  of  holding  oat  sach 
Lrtlficial  temptations  to  foreigners,  will  not 
be  to  attract  to  the  Exhibition  articles  of 
"high  art"  alone,  bat  to  produce  a  vast 
Infloz  of  foreign  trashery  of  all  sorts,  whieh 
will  remain  after  the  exhibition  is  oTer,  to  be 
?old  at  any  price  it  will  fetch — driying  for 
the  time,  by  the  force  of  mere  cheapness 
alone,  the  prodace  of  oar  own  workshops 
oat  of  the  market,  and  bringing  distress,  if 
not  ruin,  npon  oar  hard-working  and  sorely- 
tazed  workmen* 

Would  you  then  confine  the  Prixes  to 
natire  exhibitors  alone  ?  By  no  means.  Wb 

WOTJLO  HAVn  NO  PttlZBB  AT  ALL.      NatlTCi 

as  well  as  foreigner,  sboald  hare  no  other 
inducement  to  exhibit  than  the  larger  op- 
portunity whieh  such  an  exhibition  would 
afford  him  of  making  his  skill  and  inge- 
nuity known  to  the  world.  Greater  indaoe- 
ment  if  not  wanted,  and  anything  beyond 
IB  not  only  superfluoos,  but  mischievous. 

For  these,  among  other  reasons : — First, 
because  it  is  practically  impossible  to  make 
such  a  selection  of  judges,  as  would  have  the 
confidence  of  exhibitors  or  the  world  at 
large.  If  you  are  to  admit  all  nations  to 
the  competition,  then  you  ought  according . 
to  the  analogy  famished  by  our  criminal 
jnrispradence,  to  have  a  jury  of  half  natives 
half  aliens.  But  to  find  a  dozen  or  twenty 
men  of  sufficient  repute  for  such  a  jury — the 
alien  half  especially  —  would  be  no  easy 
matter ;  and  if  found,  the  very  circumstance 
of  their  diverse  nationalities  would  be  made 
a  pretext  of,  to  disparage  and  decry  all  their 
decisions.  Every  foreigner  who  failed  to 
carry  off  a  first  prize,  would  be  sure  to  pro- 
test that  he  bad  lost  it  only  because  of  the 
native  half  of  the  jury  being  prejudiced  In 
favour  of  their  own  countrymen)  and  pulling 
altogether  in  support  of  them ;  while  every 
Englishman  In  the  same  plight  would  as 
stoutly  maintain  that  he  had  been  doubly 
sacrificed — first,  to  the  anti- English  feelings 
of  the  "foreigners''  among  his  judges; 
and  next,  to  the  false  taste  which  prevails 
among  his  ovm  foolish  countrymen  tor  every- 


tUng  foreign. — ^Both,  perhaps,  equally  in 
the  wrong,  but  both  equally  clamorous  and 
inappeasable.  For  every  approving  Toioe 
there  would  be  at  least  ninety-nine  angry 
remonstrants;  and  for  many  a  long  day 
after  the  Bxhlbition,  the  public  ear  would  be 
filled  with  the  growls  of  the  disappointed 
and  the  bickerings  of  the  winners  and 
losers  of  the  prizes  among  themselves. 

Second. — Because  prizes  for  superiority 
in  the  manufacture  of  any  article  can  only 
be  fairly  and  justly  awarded,  on  the  suppo- 
sition that  all  the  manufacturers  of  that 
article,  or  the  majority  of  them,  compete 
for  the  prize  ;  and  of  this  .there  is  not,  in 
the  present  casCi  the  slightest  chance.  If 
many  keep  back  from  the  competition,  you 
cannot  be  sure  that  the  best  of  those  who 
do  exhibit  is  not,  after  all,  a  miserable 
botcher  compared  with  those  who  have  dis- 
dained the  contest.  Let  us  suppose,  for 
example,  that  one  of  the  prizes  should  be 
for  the  best  steam-boiler.  We  may  be  sure 
that  there  would  not  be  found  among  the 
competitors  for  such  a  prise  dther  a 
Maudslay,  or  a  Field,  or  a  Miller,  or 
a  Penn,  or  a  Seaward,  or  a  Fairbaira, 
or  a  Napier;  and  in  the  absence  of 
these  makers,  and  others  of  like  mark,  the 
prize  would  possibly  enough  fall  to  the  lot 
of  some  pot-and-kettle  engineer.  Who  never 
made  a  steam-boiler  in  his  life,  and  who  Is 
ignorant  of  all  the  science  that  goes  to  the 
making  of  a  good  one.  With  what  esteem 
could  the  world  be  expected  to  regard  a 
prize  awarded  under  such  circumstances? 
Would  any  one  of  the  distinguished  makers 
we  have  named,  receive  one  order  the  less 
because  of  the  spurious  honours  carried  off 
by  him  of  "  the  pot-and-kettle  ?'' 

We  shall  perhaps  be  told  that  prizes  have 
worked  weU  in  other  instances,  and  that  it 
is  therefore  but  fsir  to  suppose  they  will 
work  well  here.  No  doubt,  too,  we  shall  be 
referred  for  proof  to  the  histories  of  the  So- 
ciety of  Arts  and  of  the  Royal  Agricultural 
Society.  We  deny  that  prizes  have  worked 
well  in  either  case.  For  the  former  society, 
they  have  acquired  a  character  for  triviality 
and  inutility,  which  no  possible  career  of 
future  usefulness  is  ever  likely  to  elEace ;  in 
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the  Utter  they  haTe  given  rise  to  so  mmy 
heart-barnings,  to  so  mnch  squabbliDg,  and 
to  snch  general  dissatisfaction,  as  to  have 
produced  a  fast-growing  conviction  among 
its  leaders  that  the  prosperity  of  the  Society 
will  be  best  consulted  by  their  entire  aban- 
donment. We  appeal  for  the  truth  of  this 
latter  statement  to  the  correspondence  on 
the  Society's  files  ;  to  the  members  of  the 
council,  who  if  they  vote  coUeotiTely  as 
they  individually  and  privately  express 
themselves,  will,  by  a  large  majority, 
confess  that  we  speak  but  the  simple 
truth. 

Again ;  it  would  be  easy  to  show,  from 
the  history  of  other  Exhibiting  Societies, 
that  prizes  are  not  at  all  necessary  to  the 
most  complete  success.  Look  at  the  Royal 
Academy.  Every  year  it  attracts  to  its 
rooms  the  best  productions  of  the  studios 
of  all  England,  without  the  offer  of  a  single 
prize ;  the  exhibitors  are  but  too  glad  to 
have  their  works  thus  brought  under  the 
notice  of  tlie  public  without  caring  for  any- 
thing more.  Here,  indeed,  is  a  case  so 
completely  in  point,  that  it  settles  the  whole 
question ;  for  we  defy  any  one  to  show  that 
it  can  make  the  slightest  difference  as  regards 
the  inducement  to  exhibit,  whether  it  is  a 
work  in  the  useful  or  in  the  fine  arts  which 
a  man  desires  to  make  known.  Publicityi* 
is  all  that  is  wanted  in  both  cases. 

Who,  then,  upon  the  whole,  can  doubt 
that  the  Timet  (of  other  days)  was  right  in 
saying,  that  '*  the  public  will  eiwaye  be 
found  the  beet  patrfmqf  the  uerful  arte,  the 
eoneumw  the  beet  judge,  the  ehope  qf  a 
great  city  the  beet  National  Repository,  and 
a  ready  eale  with  prompt  payment  the  beet 
premium  of  encouragement  /"  Who  can  say, 
that  it  detracts  in  the  least  from  the  force 
of  these  observations,  that  the  forthcoming 
Exhibition  is  to  be  open  to  all  nations,  and 
the  prizes  to  all  competitors  ?  Is  not  the 
*'publie"  the  best  judge  and  patron  of 
foreign  as  well  as  native  productions  ?  Why 
seek  to  set  up  any  tribunal  superior  to  it  ? 
Why  attempt  to  force  patronage  and  custom 
into  any  other,  than  their  natural  and 
accustomed  channels  ?  Why  offer  stimu- 
lants where  none  are  wanted  ?     Why  med- 


dle, when  the  experience  of  the  world  has 

shown  that  all  such  meddling  ends  but  in 

failure  and  mortification  ? 

Proceedings  qfthe  Commieeion, 

The  Royal  Commission  for  promoting  the 
Exposition  of  Industry  and  Arts  in  185 1 ,  held 
its  first  sitting,  in  the  New  Palace  at  West- 
minster, yesterday  (Jan.  12).  Prince  Albert 
came  to  town  on  purpose  to  preside,  and 
the  assemblage  of  Commissioners  was  nume- 
roui.  The  contract  made  with  Messrs. 
Munday  was  the  chief  matter  discussed. 
It  was  deemed  '*  strictly- reasonable  and 
very  liberal;''  but  **  public  opinion  having 
been  so  strongly  expressed  in  favour  of  the 
Exposition  as  to  render  any  such  contract 
now  quite  unnecessary,"  the  Commission 
'*  decided  to  give  notice  of  its  terminstion." 
— Spectator,  Jan,  12. 

So,  then,  the  first  act  of  the  Commis- 
sioners has  been  to  ignore  the  most  im- 
portant of  all  the  considerations  recited 
in  the  Commission  under  which  they  act. 
It  was  not  true,  as  shown  in  our  last,  that 
the  Society  of  Arts  have  invested  20,000/.  to 
be  awarded  in  Prizes.  The  Queen  had  been 
allowed  by  her  '*  right  trusty  and  well-be- 
loved cousin  "  Sir  George  Grey,  to  put  the 
sign  manual  to  a  positive  untruth  ;  and  now 
it  is  not  true  of  any  body— either  corporate 
or  sole— that  he,  she,  or  they,  has  or  have 
invested  20,000/.  for  any  snch  purpose.  It 
is  all  a  phantom.  The  20,000/.  has  still  to  be 
^  got.  The  Commissioners  won't  have  it  from 
Messrs.  Munday,  because  it  would  be 
shabby  for  a  nation  to  go  partners  in  a 
dirty  job ;  but  **  public  opinion  has  ex- 
pressed itself  so  strongly  in  favour  of  the 
Exposition,"  that  they  think  they  may  de- 
pend on  getting  it  in  some  other  way.  By 
Sabscriptions  ?— Never.  By  a  Parliamentary 
grant  ? — Incredible. 

At  all  events,  till  the  money  is  raised 
somehow  or  other,  there  can  be  no  offer  of 
prizes ;  and  thui  there  is  an  end  put  at  once 
to  the  wont  part  of  the  whole  project.  Suck 
a  sum  may  possibly  remain  out  of  the  pro- 
ceeds of  the  show,  after  all  the  expenses  are 
paid ;  but  no  one  can  tell, — there  may  not 
be  a  shilling  left  to  divide. 

Now  that  the  Commissioners  are  done 
with  Messrs.  Munday,  we  suppose  they  will 
have  done  with  Mr.  Drew  next,  who  was 
placed  on  the  Executive  of  Five  fpr  the 
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parpoM  of  protecting  the  Munday  interett, 
bot  hasi  of  coane,  no  longer  any  business 
there.  Mr.  Drew  may  tell  them,  indeed, 
that  they  have  no  power  to  displace  him,— 
that  he  derWea  his  appointment  from  the 
Crown,  and  not  from  them.  That  is  true ; 
and  if  Mr.  Drew  likes,  he  may  stick  to  his 
■eat  in  spite  of  them.  If  all  be  tme  that  we 
have  heard,  the  seat  is  one  worth  sticking  to. 
The  Commissionera  are  understood  to 
have  been  much  influenced  in  the  resolution 
they  eame  to,  by  a  communication  made  to 
them  from  Mancheater,  through  the  medium 
of  Mr.  Cobden,  who  is  one  of  the  Commis- 
sioners,  and  who  was  present  on  the  occasion. 
Hie  substance  of  it  may  be  gathered  from 
the  following  Manchester  paragraph,  which 
we  take  from  the  Times  of  Monday  last  :— 

Manchbstsb,  Jan.  12.  —  Preliminary 
prooecduigs  have  been  taken  in  this  city  in 
reference  to  the  great  Eihibitlon  of  Arts 
and  Manufactures  to  be  held  in  the  metro- 
polis, under  the  auspices  of  His  Royal  High- 
ness Prince  Albert,  in  the  year  1851.  The 
Manchester  Committee  has  been  nominated. 
Theae  nominations  were  made  at  a  private 
meetiiig  held  in  the  Mayor's  parlour  at  the 
Town-hall,  on  which  occasion  a  desultory 
eonversation  took  place,  which  showed  that 
the  gentleDien  preaent  were  by  no  ineaiie 
Mii^Sed  wUh  the  conduei  qf  the  London 
mamagememt.  llie  chief  gronnd  of  complaint 
was,  /Ae  vmeemly  ha»ie  with  which  the 
London  proceedtnge  had  ieen  conducted.  It 
waa  stated,  that  on  the  6th  of  November 
last,  the  deputation  appointed  by  Prince 
Albert  met  a  numerous  assembly  of  mer- 
dianta  and  manufacturers  of  Manches- 
ter and  the  neighbourhood,  convened  by 
the  Mayor,  for  the  purpose  of  explain- 
ing his  Royal  Highness's  design,  and 
of  receiving  the  opinion  of  the  inhabitants 
of  this  great  seat  of  practical  art  and  manu- 
fMturea  thereon.  The  assembly  then  con- 
Tened  were  disposed  to  discuss  various 
details  aa  to  the  plan ;  but  the  deputation, 
it  waa  alleged  at  the  meeting  on  Thursday, 
rather  checked  than  invited  discusaion,  on 
the  gronnd  that  nothing  had  yet  been  deter- 
nained  upon  in  London  beyond  preliminary 
matters,  and  that  no  final  arrangements 
would  be  adopted  till  the  whole  country  had 
pronounced  upon  every  point.  Mr.  Cole, 
one  of  the  deputation,  said,  "  We  ahaU,  in 
a  short  time,  send  you  a  form  which  will 
include  every  particular  in  a  tabularized 
manner ;  and,  after  the  Prince  has  cauaed 
these  forms  to  be  collected  in,  then  will 
every  point  be  settled  conformable  with  the 


opinions  thus  collected,  and  Manchester,  as 
you  may  suppose,  will  have  much  weight  in 
the  decision.''  It  was  further  stated  at  the 
meeting  on  Thursday,  that  on  the  7th  of  No- 
vember (the  day  after  Mr.  Cole  thus  spoke), 
the  eontraet  was  signed  in  London  with 
the  Messrs.  Munday  for  erecting  the  build- 
ing in  which  the  exposition  is  to  be  held,  and 
for  providing  20,000/.  for  prises ;  and  hints 
were  thrown  out  that  these  arrangements 
had  been  determined  upon  several  weelcs 
before  that  period.  Only  one  opinion  was 
expressed  at  tiie  meeting  in  reference  to  the 
contract  entered  into,  and  that  waa  in  re- 
probation  oj  the  hattewith  which  it  had 
been  made,  and  of  the  principle  of  a  private 
contract  in  a  great  national  undertaking, 
dfoignedto  bring  forth  the  art  and  industrg 
of  the  entire  kingdom.  The  language  used 
by  the  speakers  was  strongly  condemnatory 
of  the  contract  affair,  which,  if  not  an  actual 
job,  was  considered  to  be  somewhat  ap^ 
preaching  to  it.  A  resolution,  expressive 
of  these  opinions,  was  unanimously  adopted, 
and  ordered  forthwith  to  be  forwarded  to 
the  Central  Commission  in  London. 


INSTITUTION  OF   CIVIL  SNOINEBB8. 

[From  the  Inaugural  Address  of  Mr.  Wm.  Cubitt, 
who  has  t>cen  Elected  to  succeed,  Mr.  Field  as 
President  of  this  Institution.] 

"Although  during  the  past  year  there 
has  not  been  so  great  a  demand  for  the 
talents,  or  the  energies  of  engineers,  several 
remarkable  works  have  been  finished,  or 
have  far  advanced  towards  oompletion;  I 
will  allude  briefly  to  a  few  of  them,  and  if 
others  of  importance  escape  notice,  it  must 
^  %e  Attributed  to  the  engineers  not  having 
brought  accounts  of  them  before  the  Institu- 
tion, or  even  incidentally  mentioned  them  in 
the  discussions.  Among  these,  the  tubular 
bridges  across  the  river  Conway,  and  the 
Menai  Straits,  are  pre-eminent,  for  the  bold- 
ness of  the  conception,  the  scientific  simpli- 
city of  the  design,  and  the  difficulty  of  the 
execution.  In  tracing  the  original  idea  of 
the  most  advantageous  disposition  of  a  cer- 
tain amount  of  material,  in  a  tubular  form ; 
the  more  definite  oonceptlon  of  a  hollow 
beam,'  to  permit  the  passage  and  support 
the  weight  of  an  engine  and  train ;  the  ex- 
periments for  determining  the  proper  dis- 
tribution of  the  material,  to  prevent  com- 
pression, or  disruption;  the  arrangements 
for  the  construction  and  building  up  these 
gigantic  masses  of  material ;  the  means  of 
floating  them  to  their  situations,  and  of 
raising  them  to  their  ultimate  destination, 
at  an  elevation  of  102  feet  above  the  sea  (at 
high  water  of  spring  tides)  ;^we  must  feel 
justly  proud  of  possessing  among  us  the 
man  whose  comprehensive  mind  oould  ori- 
ginate this  magnificent  design,  and  so  sue* 
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cestfully  perform  a  portion  of  the  work  ai 
to  leave  no  doubt  of  its  ultimate  accom- 
plishment. The  world  already  duly  appre- 
ciates this  great  undertaking,  and  we  should 
not  be  behind  hand  in  testifying  our  estimate 
of  the  bold  conception  of  Mr.  Robert 
Stephenson,  in  the  original  idea,  his  pro- 
fessional skill  in  the  design  and  execution, 
his  care  and  caution  in  availing  himself  of 
the  talents  and  experience  of  Mr.  W.  Fair- 
baim  and  Mr.  Saton  Hodgkinson  (whose 
scientific  investigationB,  respecting  the 
strength  of  cast  iron,  are  so  well  known  to 
the  world,  and  so  highly  appreciated  by  oar 
profession),  and  his  intrusting  the  general 
construction  and  elevation  to  Mr.  Frank 
Forster  and  Mr.  Edwin  Clarke.* 

**  Upon  the  merits  of  all  these  gentlemen 
we  may  look  with  pardonable  pride  and 
partiality ;  their  labours  speak  for  them- 
selves. However  advantageous  may  be  the 
results  of  this  construction  in  facilitating  an 
important  communication,  it  has  already 
been  extremely  useful  in  directing  attention 
to  the  morefienerai  employment  of  wrought 
iron  for  purposes  to  which  it  had  not  pre- 
viously been  deemed  applicable ;  and  it  will 
be  found  that  its  introduction  to  structures 
of  all  kinds  will  become  more  common,  ex- 
actly as  the  method  of  using  it  becomes 
better  understood.  In  the  year  1847  a 
Commiasion  was  appointed  (of  which  I  was 
ttamed  a  member),  for  the  purpose  of  inquir- 
ing into  the  conditions  to  be  observed  by 
engineers,  in  the  application  of  iron,  in 
struetnres  exposed  to  violent  concussions 
and  vibration ;  and  for  endeavouring  to 
■aoertain  such  principles  and  forms,  and  to 
establish  such  rules  as  should  enable  tfaS 
engineer  and  tiie  mechanic,  in  their  respec- 
tive spheres,  to  apply  the  metal  with  confi- 
dence, and  should  illustrate,  by  theory  and 
experiment,  the  action  which  would  take 
place,  under  varying  dronmstances,  in  the 
iron  railway  bribes  which  had  been  erected. 
Numerous  witnesses  of  great  theoretical 
attainment  and  practical  experience  were 
examined  before  the  Ciommission,  and  a  very 
interesting  series  of  experiments  was  carried 
on  for  ascertaining  certain  points  relative  to 
the  compression  and  extension,  the  tensile 
and  crushing  strength,  the  effect  of  statical 
pressure,  and  of  vibration,  concussion,  See. 
The  result  of  this  laborious  mvestigation  is 
(in  the  words  of  the  Report,  which  will 
shortly  be  made  public),  that  <considerfaig 
that  the  attention  of  engineers  has  been 
sufficiently  awakened  to  the  necessity  of 
providing  a  superabundant  strength  in  rail- 
way structures,  and   also  considering  the 


•  Our  leaden  are  aware  that  we  differ  widely 
irom  Mr.  Cubitt  in  hia  estimate  of  the  respective 
merita  of  the  persons  engaged  on  the  work  (see 
vol.  II.,  p.  12),~Ed.  M.M. 


great  importanoe  of  leaving  the  genius  of 
scientific  men  unfettered  for  the  develope- 
ment  of  a  subject  as  yet  so  novel  and  so 
rapidly  progressive  as  the  construction  of 
railways,  we  are  oC  opinion  that  any  LegiiU- 
tive  enactments  with  respect  to  the  forms 
and  proportions  of  the  iron  structures  em- 
ployed therein  would  be  highly  inexpedient.' 
The  Harbours  of  Refuge  now  in  progress  are 
works  of  national  utility.  Those  at  Dover 
and  in  the  Channel  Islands,  by  Mr.  Walker, 
deserve  particular  attention.  The  former 
has  already  produced  extraordinary  effects 
on  the  littoral  currents  and  in  the  movement 
of  the  shingle  on  the  coast,  and  the  latter 
will  afford  protection  to  the  storm-driven 
mariner,  where  he  before  expected  only 
danger  and  death.  The  breakwater  off 
Portland  Island  is  important,  not  only  as 
utilizing  one  of  the  finest  bays  on  our  coast, 
but  also  as  an  immense  engineering  work, 
intended  to  be  executed  almost  entirely  by 
convict  labour,  and  on  that  account  it  was 
not  necessary  to  render  its  construction  as 
simple  BS  possible.  This  has  been  achieved 
by  Mr.  BLendel,  whose  design  is  to  form 
along  the  site  of  the  intended  breakwater  a 
timber  staging,  carried  upon  screw  piles ; 
on  this  will  be  laid  railways  connected  by 
inclined  planes  with  the  quarries  on  the  hill, 
whence  the  trains  of  stones  will  be  brought, 
and  their  contents  be  distributed  simulta- 
neously, and  in  regular  thickness  over  given 
areas,  enabling  a  careful  admixture  of  large 
and  small  materials  to  be  effected,  and  the 
whole  mass  to  rise  gradually  to  the  surface  ; 
and  being  thus  self-supporting,  to  prevent 
the  washing  away  of  the  materials,  which 
has  been  experienced  in  other  works  of  a 
similar  nature. 

(To  be  eoneluded  in  ow  next) 


SPECIFICATIONS  OF  BN6LI8H  PATBMTS  BM- 
BOLLKO  DURING  THE  WEEK  ENDING 
JANUARY  17,  1850. 

George  Cottam  and  Edward  Cottam  , 
Winsley-street,  Oxford  -  street,  engineers. 
Far  improvements  in  $naekinery  for  cutting 
etraw,  clover,  and  hap;  for  grinding,  for 
eawing  wood,  and  in  apparatue  for  aecer- 
taining  the  power  empUtged  in  toorking  ma- 
ehinee.    Patent  dated  July  12,  1849. 

1.  Messrs.  Cottam's  improvements  in 
"  machinery  for  cutting  straw,  clover,  and 
hay,"  are  embodied  in  the  following  arrange- 
ment : — k,  vibrating  beam,  which  is  sup- 
ported in  the  lower  part  of  the  framework, 
and  actuated  by  a  connecting  rod  from  the 
axis  of  the  fly-wheel,  is  made  to  comnnn 
eate  a  rising  and  falling  motion  to  a  hori- 
sontal  lever,  which  is  supported  at  one  end 
by  a  pin  in  the  side  of  the  box,  and  rests  at 
one  point  of  its  length  upon  a  screw  and  nnt, 
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whereb J  the  4i*tan^  to  which  it  i«Ut  may 
be  nguktad.  The  other  end  of  the  lever  is 
tonished  with  e  Unk  and  ratcheti  which 
takee  into  a  ratchet-wheel  keyed  on  the  axis 
cf  the  under  feed  roller,  and  canaei  it  to 
reroWe  intermittently.  Thia  intermittent 
rotary  motion  Is  communicated  to  the  upper 
from  the  lower  foed  roller,  by  the  interren- 
tlon  of  toothed  gearing.  The  length  to 
which  the  horizental  lerer  ii  allowed  to  fall 
regulates  also  the  dip  of  the  ratchet,  and 
eonsequently  the  portion  of  revolution  of 
the  feed  rollers,  that  is,  the  length  of  straw 
which  will  be  deliTered  at  each  partial  rcTO- 
lation.  To  gi?e  a  drawing  action  to  the 
cutter,  it  is  attached  to  a  slotted  frame,  to 
whieh  li  fastened  at  right  angles  anotiier 
alottsd  frame,  and  in  ea<m  frame  is  an  eccen- 
tric at  right  angles  to  the  other  eccentric. 
The  first  ecoentrie  gives  a  horisontal,  and 
the  aeeond  a  vertical  motion  to  the  cutter. 
In  order  to  avoid  the  necessity  of  the  cutter 
bearing  against  the  front  edge  of  the  box,  a 
ledge  is  provided,  on  which  the  ends  of  the 
straw  rest. 

2.  The  improvements  in  "  grinding"  do 
not  relate  so  much  to  the  grinding  as  to 
R^;uladog  the  supply  of  grain  to  the  mill- 
atones.  The  patentees  make  use  of  a  cham- 
ber, separated  from  the  hopper  by  an  adjust- 
able slide  underneath,  which  contains  a 
circular  plate,  driven  by  a  band  and  pulleys, 
having  cupa  attached  to  the  periphery, 
which,  aa  tiiey  arrive  at  the  bottom  of  the 
chamber,  take  up  a  portion  of  the  grain,  and 
when  they  arrive  at  the  top,  empty  them- 
selves into  a  shoot,  which  conducts  to 
between  the  mill-stones.  One  or  both  mill- 
stones may  be  made  to  revolve  as  required. 

3.  The  improvements  in  "sawing wood" 
consist  in  supporting  the  saw  in  the  frame, 
by  meana  of  set  screws,  which  slide  on 
guides  at  top  and  bottom,  and  worlcing  it  by 
conaecting  rods  and  a  vibrating  beam  from 
any  suitable  mover.  (What  is  this  but  Mr. 
Codiran's  invention  over  again  ?) 

4.  The  "apparatus  for  ascertaining  the 
motive  power  employed  in  working  ma- 
chines," is  composed  of  a  plate,  on  which  a 
circular  spring  is  attached  by  one  end,  while 
the  other  is  made  fast  to  a  lever  conneoted 
to  the  handle.  The  lever  is  also  attached  to 
a  pointer  which  moves  over  a  scale,  whereby 
the  power  exerted  will  be  indicated.  The 
pointer  also  carries  a  pencil,  whieh  travels 
over  the  top  of  one  of  a  pair  of  cylinders, 
round  which  a  roU  of  paper  is  wound,  the 
curve  described  on  which  will  indicate  the 
force  applied.  The  cylinders  are  made  to 
revolve  by  toothed  gearing. 

Ciaimt. — Each  of  the  preceding  methods 
as  described. 

Rowi»AiiD  B&OTBs»Hooi>,  Chippenhami 
WiltSy  railway  contractor.    Fbr  on  appara^ 


#«t  or  matU  qfeoverinff  irueJkt  and  wagons 
on  raihoayi,  road  wagom,  and  eanal  boaiif 
$0  a$  effeetually  to  protect  goods  in  iho 
course  of  public  transit  from  th^t  or  dam- 
age, andf  at  the  same  time,  to  allow  qfsuch 
trucks  and  wagons  being  loaded  and  tia- 
loaded.    Patent  dated  July  18,  1849. 

The  patentee  describes  and  claims : — 
The  covering  of  trucks,  wagons,  and  boats, 
with  a  covering  supported  on  longitudinal 
bearers  in  combination  with  radial  arms,  with 
or  without  compound  joints.  [The  cover- 
ing Is  composed  of  canvas  or  some  flexible 
waterproof  material,  and  the  longitudinal 
bearers  which  extend  lengtiiwise  of  the 
carriage  are  supported  in  the  forked  ends  of 
two  sets  of  ndial  arms  which  turn  at  their 
lower  ends  upon  two  common  centres,  each 
of  which  is  fixed  in  the  fore  and  aft  end  of 
the  wagon,  so  that  the  cover  may  be  opened 
fkom  either  side  to  the  other,  as  required. 
The  cover  is  kept  over  the  contents  of  the 
wagon  by  four  cords  attached  to  the  comers, 
and  made  fast  to  linch-pins  in  the  sides  of 
the  wagon.] 

GxoBoa  Augustus  Robinson,  Long 
Melford,  Suffolk,  gentleman ;  and  Richard 
EoAN  Ij£B,  Glasgow,  genUeman.  Fbr  cer- 
tain improvements  in  the  manufacture  qf 
bread,  and  in  the  machinery  and  apparatus 
to  be  used  therein ;  and  also  improvements 
in  the  regulation  qf  ovens  and  furnaces, 
part  qf  which  improvements  are  also  appli- 
cable to  other  similar  usrf^l  purposes.  Pa- 
tent dated  July  10,  1849. 

The  patentees  describe  and  claim, 

1.  The  application  of  carbonated  or 
aerated  waters  in  the  manufacture  of  bread. 

9.  A  peculiar  construction  of  machine 
which  mixes  the  flour,  kneads  the  dough, 
and  cuts  and  moulds  it  into  shape. 

3.  The  baking  of  bread  and  biscuits, 
roasting  cofiee,  &c«,  &c.,  by  applying  sur- 
charged steam,  and  the  use  of  a  pyrometer 
or  heat  regulator,  which  consists  of  a  bar 
of  metal,  one  end  abutting  against  a  lever 
in  connection  with  a  tbrottie-valve  in  the 
steam  supply  pipe,  which  as  it  expands 
by  the  increased  temperature  of  the  oven  or 
furnace,  will  have  the  effect  of  diminishing 
the  supply  of  surcharged  steam  thereto. 
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Matthew  Urlwin  Sean,  of  Burton-crescent,  St. 
Pancraa,  eommlMlon  agent,  for  the  improved  con- 
struction of  gum  and  cannons,  and  manufacture 
of  cartridges  for  the  loading  or  charging  thereof. 
January  11 ;  six  months. 

Samuel  Newington,  of  Knole,  Frant,  Sussex, 
doctor  of  medicine,  for  improvements  in  sowing, 
manuring,  and  cultivating  land,  and  in  certain  of 
the  implements  used  therein.  January  11;  six 
months. 

Bennett  Alfred  Burton,  of  the  firm  of  Bennett, 
Burton,  and  Burton,  of  John's-place,  Holland- 
street,  Soathwark,  engineer,  for  certain  improve- 
ments in  apparatui  connected  with  sewers,  drains, 
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and  cetspoolt,  alto  in  taction  and  delivery  pipes, 
and  In  conneeting  sueh  pipes  or  hose— the  appamtns 
connected  with  sewers,  drains,  and  cesspools,  being 
applicable  to  other  like  purposes.  January  11;  six 
months. 

John  Payrer,  of  Surrey- street,  Strand,  com- 
mander in  Her  Msjesty's  Navy,  for  improvements 
in  steering  apparatus     January  11;  six  months. 

Alfred  Cooper,  of  Romsey,  Hants,  grocer,  for 
imnrovements  in  steam  and  other  power  engines, 
and  In  the  application  thereof  to  motive  purposes ; 
also  In  the  methods  of,  and  machinery  for,  arresting 
or  checking  the  proxress  of  locomotive  engines  and 
other  carriages.    January  1 1 ;  six  months. 

James  McDonald,  of  Chester,  coachmaker,  for 
certain  improvements  in  the  method  of  applying 
oil  or  grease  to  wheels  and  axles,  and  to  madiinery, 
and  In  connecting  the  springs  of  wheel  carriages 
with  the  axles  or  axle-boxes.  January  1 1 ;  six 
months. 

John  Glasgow,  of  Manchester,  engineer,  for  cer- 
tain Improvements  In  machinery  or  apparatus  for 
shearing,  shaping,  punching,  and  compressing 
metals.    January  12 ;  six  months. 

John  Milwain,  of  Manchester,  Joiner,  for  certain 
Improvements  applicable  to  the  closing  of  doors, 
windows,  and  shutters.    January  12 ;  six  months. 

Andrew  Barclay,  of  Kilmarnock,  North  Britain, 
engineer,  for  improvements  in  smelting  of  iron  and 


other  ores,  and  in  the  manufactore  or  working  of 
iron  and  other  metals,  and  In  certain  rotary  engines 
and  ftns,  machinery,  or  apparatus  as  connected 
therewith^    January  10  ;  six  months. 

Richard  Smith,  of  Clitheroe,  Lancaster,  manu- 
facturer, for  certain  improvements  in  loonu  for 
weaving.    January  17;  six  months. 

Henry  Cowing,  of  Stamford-street,  Blackfriars, 
gentleman,  for  improvements  In  obtaining  mo  tive 
power,  and  in  steam  and  other  ploughs,  in  land 
carriages,  in  fire-engines,  in  raising  water,  for  drain- 
ing, and  other  agricultural  purposes,  and  in  appa- 
ratus for  evaporating  saccharine  and  other  liquors. 
January  17 ;  six  months. 

Joseph  Nye,  of  MilI>pond  Wharf,  Park-road,  Old 
Kent-road,  engineer,  for  improvements  In  hydrau- 
lic machinery ;  parts  of  which  machinery  are  appli- 
cable to  steam  engines  and  machineery  for  driving 
piles.    January  17 ;  six  months. 

William  George  Henry  Taunton,  of  Liverpool, 
Lancaster,  civil  engineer,  for  certain  improvemenis 
in  obtaining  and  applying  motive  power,  and  In  a 
means  to  ascertain  the  strength  of  chains  and  ships* 
cables.    January  17;  six  months. 

Robert  Barbor,  of  Chatham-place,  Lock's  Fields, 
Surrey,  metal  melter,  for  certain  improvements  in 
artificial  fud,  and  in  machinery  used  for  manoHw- 
turing  the  same.    January  17;  six  months. 
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Date  of   No.  In 
Registra-theRe< 
tion.     gister. 

Jan.  10      2144 

„      2146 
U      2147 


14      2148 


ft 
It 

1« 


ti 


2149 
2150 

2151 

2152 


Proprietors' Names.      Addresses.  Subjects  of  Design. 

James  Parkes  and  Son,  Birmingham Rule. 

Williams  and  Son Birmingham Snuff-box. 

Myer  Myers Birmingham Penholder. 

George  Cubltt  North  Walsliam  Hand  power  for  winnowing, 

threshing,  and  chaflT-cutting 

machines. 
William   Henry  Mug- 

gleton  M..»...  Tottenham  m....  A  type  ft-ame. 

Louis  R.  Bodmer ^  Manchester Door-spring. 

Westhead  and  Co Manchester The  respirator  cravat  or  fog. 

repellant. 
Blackburn  and  Higgin,  Bethnal  Green-road  Fronted  vest  for  gentlemen 

and  ladies. 
George  Jacobs  ^ Cockspur- street Fan  ridjog-whip. 


We  have  reeelved  Mr.  Baddeley's  explanation: 
he  retracts  nothing,  but  persists  in  his  charge- 
though  without  offering  a  single  proof  of  it  worth 
a  straw.  Having  already  expressed  our  own  firm 
oonvictlon  that  the  charge  Is  unfounded,  we  cannot 
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consent  to  be  the  medium  of  repeating  it  in  another 
form. — We  must,  therefore,  decline  inserting  Mr. 
Baddeley's  letter,  though  not  without  deep  regret 
that  so  old  and  valued  a  correspondent  should  have 
imposed  this  necessity  upon  us. 
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PLAZnr's  PATVHT  IMPKOriMBKTS  IK  MAKIKO  BA&  Om  WEOVORT  IRON. 

[Patent  dated  July  18,  IM9.     Patentee,  Reuben  Plant,  of  Holyhlll,  Coalmaster.     SpecificstlOB 

enrolled  Jannaiy  18, 1860.] 

Thb  special  object  of  this  invention  Is  the  regulation  of  the  heat  employed  in 
the  manufacture  of  bar  or  wrought  iron  during  the  process  called  ''  puddling." 

The  Specification. 

Figs.  1  and  2  show  my  improved  puddlinff  furnace.  A  and  B  are  the  fire  and 
puddling  chambers  repeetively  of  the  pudduDg  furnace  in  general  use.  D  is  the 
oridge  between  them. ;  G  is  a  preparatory  chambet  to  receive  the  metal  before  it  is 
requured  in  the  puddling  chamber.  The  preparatory  chamber  C,  is  open  to  the  pud- 
dling chamber  i,  without  a  bridge  between  them,  and  the  bottom  of  the  preparatory 
chamber  is  above  the  highest  stage  of  the  metal  in  the  ptuldlinff  chamber.  E  is  a 
damper  (which  I  prefer  to  be  a  water  or  fire-brick  damper),  to  be  drawn  up,  or  let 
down,  so  as  to  open  or  shut  ttie  communication  between  the  fire  and  puddling  cham- 
bers. The  pipes  marked  aa  a,  bb  b,cec,  show  the  position  and  direction  of  holes, 
Sipes  or  tuyeres,  made  or  placed  in  the  top  of  the  furnace,  a  a  a,  being  for  the  intro- 
uction  of  atmospheric  air,  by  hot  or  cold  blast,  and  b  b  b^  for  the  introduction  of 
steam  into  the  puddling  chamber ;  c  c  c,  are  like  tuyeres  for  the  introduction  of 
steam  into  the  preparatory  chamber.  I  have  found  two  lines  of  tuveres  across  the 
top  of  the  puddling  furnace,  three  in  each  line,  and  each  tuyere  1  inch  in  diameter 
(the  line  nearest  the  chimney  being  steam  tuyeres,  and  the  other  line  tuyeres  for  the 
blast),  sufficient  for  a  puddling  furnace  of  the  ordinary  dimensions,  and  three  steam 
tuyeres  of  like  size  in  a  line  across  the  top  of  the  furnace,  sufficient  for  the  prepara- 
tory chamber.  These  tuyeres  respectively  may  form  an  angle  of  about  60*'  with  the 
top  of  the  puddling  furnace  (as  shown  in  fig.  1).  The  blast  and  steam  jets,  through 
their  resuective  tuyeres,  may  be  produced  in  any  way  most  convenient,  as  long  as  the 
blast  is  aoout  the  pressure  of  1  lb.  and  upwards,  and  the  steam  about  the  pressure  of 
10  lbs.  and  upwards  upon  the  square  inch ;  but  the  blast  (by  the  tuyeres,  a  a  a), 
should  be  introduced  at  the  top  of  the  puddling  chamber,  just  within  the  bridge  D 
of  the  fire  chamber  in  a  slanting  direction,  so  as  to  drive  the  flame  as  it  enters  the 
puddling  chamber  down  upon  the  whole  surface  of  the  iron,  and  the  steam  (by  the 
tuyeres,  bb  b)  should  be  introduced  as  near  as  possible  to  the  same  place,  so  as  to 
fall  in  like  manner  at  once  upon  the  whole  surface  of  the  metal  in  the  puddling 
chamber,  and  the  steam  (by  the  tuyeres,  c  c  c)  should  be  admitted  just  over  the 
division  between  the  puddling  and  preparatory  chamber,  so  as  to  fall  in  the  same 
manner  upon  the  whole  surface  of  the  metal  in  the  preparatory  chamber.  These 
tuyeres,  a  aa,b  b  b,  might  be  placed  obliquely  in  the  sides  of  the  fire  chamber,  or 
puddling  chamber,  or  on  the  top  of  the  furnace  nearer  its  end  than  the  division  of 
the  puddling  chamber  and  the  iire  chamber,  and  the  tuyeres,  c  c  c,  obliquely  in  the 
sides  of  the  preparatory  chamber,  so  as  to  drive  the  flame  and  steam  down  upon  the 
surface  of  the  metal  in  the  puddling  and  preparatory  chambers  respectively,  but  not 
as  effectively  as  in  the  positions  I  have  chosen. 

By  these  arrangements,  or  improvements,  lean  regulate  iHth  great  nicety  the  heat 
in  the  puddling  and  preparatory  chambers  respectively  without  the  damper,  usually 
inserted  ill  the  chimney  or  draught  of  a  puddling  frame,*  this  damper  being  a  very 
awkward  way  ef  regulating  the  heat  of  a  puddling  chamber,  and  useless  for  that 
object  when  a  preparatory  chamber  is  added. 

My  invention  Is  m  fbllows  :— 
^  Chambers  used  as  A  and  B,  are  to  be  charged  and  tended  with  fuel  and  metal  respec- 
tively in  the  usual  manner,  and  the  blast  of  the  tuyeres,  a  a  a,  as  well  as  the  usual 
draught  put  on.  When  the  metal  in  B  is  melted,  the  blast  is  to  be  shut  ofi^,  and  the 
steam  through  the  tuyeres,  b  b  b,  put  on  until  the  iron  boils.  The  steam  is  then  to 
be  turned  off,  and  the  blast  put  on,  until  the  iron  shows  itself  above  the  cinder.  At 
this  sta^  of  the  proceedings  the  blast  should  be  shut  off,  and  the  metal  finished  by 
the  ordimtfy  draught  in  the  usual  manner,  or  the  heat  may  be  increased  or  lowered 
if  requisHr,  as  already  described ;  the  damper  E,  over  the  bridge  D,  is  to  be  raued 
or  dropped  from  time  to  time,  to  aid  or  check  the  heat  of  the  puddling  chamber  as 
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mtj  be  needed.  I  prefer  using  hot  blast  with  white,  and  cold  blast  with  grey  Iron, 
though  either  blast  with  either  iron  may  be  used  with  adrantage.  About  the  time 
when  the  iron  in  the  puddling  chamber  is  to  be  formed  into  balk,  the  iron  next 
intended  to  be  puddled  should  be  placed  in  the  preparatory  chamber,  and  kept  just 
below  the  melting  point,  by  the  use  from  time  to  time  of  the  steam  from  the  steam 
tayeres,  ee  c.  As  soon  as  the  nuddler  has  emptied  the  puddling  chamber  of  iron, 
he  is  to  push  with  his  robble  tne  iron  ft'om  the  preparatory  chamber  into  the  pud- 
dling chamber.-  The  preparatory  chamber  is  then  to  be  replenished  with  iron,  at 
about  the  time  when  the  iron  is  ready  to  be  formed  into  balls  in  the  puddling  cham- 
ber as  before.  The  puddler  will  stir  about  the  metal  in  the  puddling  chamber  with 
his  robble,  and  will  judge  of  the  heat  of  the  furnace  and  of  the  state  of  the  iron 
during  these  seteral  processes  in  the  same  way  as  under  the  system  now  in  use. 

My  indention  may  be  applied  to  the  ordinary  puddling  furnace  without  much  alte- 
ration or  expense,  as  shown  in  figs.  3  and  4,  where  a  a  a,  6  6  5,  show  the  blast  and 
steam  tuyeres,  respectiTely  applied  to  the  puddling  chambers  B  and  £,  the  damper, 
instead  of  the  ordinary  damper  in  the  chimney  of  the  fhmace.  The  other  letters^ 
show  the  same  parts  of  the  furnace  respectiTely,  as  they  do  in  ilgs.  1  and  2. 
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XIX.  ^  Th§  Stockton  Bee. 

Origm, — The  first  number  of  this 
periodical  was  issued  at  Stockton,  under 
the  title  of  *'The  Stockton  Bee;  or 
Monthly  Miscellany  for  January,  1798." 
In  the  opening  article  "  On  Authors,*' 
the  editor  remarks,  that  '*  the  number 
of  periodical  works  which  is  now  pub- 
lished affords  an  opportunity  of  being 
deliTered  of  literary  bantlings  without 
the  parents  being  known,  except  through 
their  own  choice ;  and  to  diiliise  this 
benefit  more  generally,  a  new  Foumd- 
LiHG  Hospital  fob  Wit  is  erected  at 
Stockton,  wherein  all  fond  parents  are 
faiTited  to  deposit  their  literary  ofl^spring, 
without  Uie  fetrof  censure,  as  the  strictest 
secresy  will  be  obserred,  and  the  utmost 
impartiality  shown;" and  so  well  did  the 
literary  and  mathematical  public  sup- 
port this  '*  Foundling  Hospital,"  that  at 
the  close  of  the  year  it  was  thought 
advisable  to  enlarge  the  work  so  as  "  to 
make  the  next  ToTume  more  respectable 
in  its  appearance.'*  The  work  was  con- 
tinued under  its  enlarged  size  until 
December,  1795,  when  an  ''Advertise- 
ment "  announced  that  "  the  publication 
of  the  Stockton  Bee  *'  was,  **  for  the  pre- 
sent, suspended;'*  and  the  reaeon  for 
its  (^scontinuance  is  abundantly  evident 
when  the  editor ''  hopes  that  the  present 
suspension  of  the  work  may  be  of  ser- 
vice in  cooling  the  too  great  fervour  of 
those,  who,  not  thinking  it  possible  for 
any  to  be  right  but  themselves,  seem 


disposed  to  carry  on  their  contentions 
longer  than  others  will  be  willing  to  read 
them." 

Editor. — ^No  editor's  name  is  formally 
attached  to  the  work ;  but  from  the  tone 
of  the  "Notices  to  the  Public,"  and 
other  internal  evidence,  we  have  arrived 
at  the  conclusion  that  Mr.  J.  Atkinson, 
the  printer  and  publisher,  was  also  the 
general  editor  or  the  work. 

Contente. — The  usual  contents  of  each 
number  are.  Miscellaneous  Pieces  in 
Prose  and  Verse,  Enigmas,  Charades, 
Rebuses,  Philosophical  Queries  and 
Mathematical  Questions,  Answers  to 
Enigmas,  &c. ;  together  with  a  Calendar 
and  a  List  of  Fairs  for  each  month. 
Most  of  the  miscellaneous  pieces  are 
necessarily  short,  and  though  msny  of 
them  possess  considerable  interest  and 
no  mean  degree  of  merit,  yet  their  num- 
ber and  variety  preclude  any  thing  like 
a  particular  enumeration.  Suffice  it  to 
say  that  original  essav,  interesting  ex- 
tract, well- told  anecdote,  passable  at- 
tempts at  wit  and  humor,  curious  query, 
and  instructive  question,  succeed  each 
other  in  such  variety  as  to  form  even  at 
this  distant  period  an  agreeable  Melange 
to  these  odaities  in  human  nature  who 
prefer  an  old  book  before  a  new  song, 
and  who  find  more  real  pleasare  in  ex- 
amining what  hat  been  than  in  discussing 
the  day-dream  reveries  of  the  future. 
Each  volume  of  the  work  is  complete  in 
itself;  the  editor  and  publisher  '*dis- 
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daining  to  take  the  advantage,  which  is 
commonlT  taken  by   the  publishers  of 
periodical  works,  of  running  one  volume 
into  another."    The  Jini  volnme  con- 
tains answers  to  34,  the  second  to  48, 
and  the  third  to  40  queries  on  various 
subjects  in  natural  nhilosophy,  &c. ;  and 
eacn  number  of  tne  last  volume  also 
contains  "the  description  and  history 
of  some  animal  not  generally  known, 
or     some    interesting    particulars     of 
those  which  are  more  familiar  to  us.** 
The   philosophical   department  of  the- 
work  appears   to  have  been  well  sus- 
tained ;  the  writers  were  evidently  men 
who  had  a  respectable  acquaintance  with 
natural  and  intellectual  ptienomena,  and 
though   most  of  them    chose  to  adopt 
fictitious  names,  many  of  their  short  dis- 
cussions possess  more  than  a  temporary 
interest.  To  whom  these^c/t^toiif  names 
belonff,  we  have  no  means  of  ascertain- 
ing, though  probably  the  propria  per* 
son€B  of  nearly  all  such  correspondents 
are  well  known  to  the  editors  of  the 
publications  to  which  they  contribute. 
This  may,  therefore,  be  the  proper  place 
to  suggest  that  each  conauctor   of   a 
periodical  work  would  do  good  service  to 
future  inquirers  were  he  to  furnish, 
whenever    practicable,   a   list   of    the 
adopted  signatures  in  connection    with 
the  real  names  of  those  correspondents, 
who  for  temporary  reasons  have  chosen 
to  envelope  themselves  in  the  mist  of 
obscurity.   This  has  been  partially  done 
bv  Professor  Leybourne  in  the  index  to 
his  edition  of  the  Ladies*  Diary,  but  not 
to  the  extent  he   himself  could    have 
wished  (Preface,  p.  10),  and  the  same 
thing  has  also  been  attempted,  though 
perhaps  in  a  less  degree,  in  the  general 
index  to  the  Gentleman*s  Mathematical 
Companion^  and  in  the  second  edition 
of  the  first  volume  of  the   Cambridge 
Mathematical   Journal,     We     should 
feel    much    gratification  did    the    pre- 
ceding   suggestion,    originally  due   to 
a  distinguished  friend^  possess  sufficient 
interest  so  as  to  induce  some  one  of  the 
venerable  contributors  to  such  periodi- 
cals as  the  one  under  notice  to  draw  up 
a  paper  or  two  on  ^^  fictitious  signa- 
tures" and  we  have  little  doubt  but  that 
the  editor  of   this  journal  will  gladly 
allow^  the  requisite  space  for  such  con- 
tributions. 

Questions, —  The    total    number    of 
mathematical   questions    proposed    and 


answered  in  this  periodical  is  113,  of 
which  44  are  contained  in  the  firsts  41 
in  the  second^  and  28  in  the  third 
volume.  The  subject  to  which  they 
relate  embrace  most  of  the  usual  branches 
of  pure  and  mixed  mathematics,  but 
those  which  require  diagrams  for  their 
full  comprehension  are  necessarilv 
limited,  "  as  the  low  price  of  the  wort 
would  not  allow  of  anv  expense  on  that 
account."  Several  of  the  contributors, 
however,  adopt  the  expedient  of  cutting 
or  furnishing  the  necessary  diagrams 
at  their  own  expense^  and  though  the 
editor  kindly  informs  them  that  they 
''  may  in  general  cut  them  themselves 
with  a  pen-knife,  upon  a  piece  of  well- 
planed  box  wood^  only  observing  to  draw 
the  figure  upon  the  wood  reversed^  and 
to  cut  out  the  parts  intended  to  be  left 
blank,  sloping  to  about  one-eighth  of  an 
inch  deep ;  but  few  of  the  contributors 
succeeded  well  in  this  branch  of  art. 

The  indifferent  printing  of  the  mathe- 
matical department  precludes  the  possi- 
bility of  forming  a  correct  judgment  of 
the  merits  of  many  of  the  solutions ;  the 
following  enumeration,  however,  will 
show  that  the  work  contains  some  useful 
and  Interesting  questions  :— 

Ques.  34,  vol.  i.,  by  "Tommy  Tan- 
gent,** requires  "the  equation  of  the 
curve  whose  tangent  is  everywhere  equal 
to  a  given  quantity." 

Ques.  35  inquires,  "  How  many  deals 
a  person  may  play  at  the  game  of  whist, 
without  ever  holding  the  same  cards 
twice.** 

Ques.  4,  vol.  II.,  is  another  by  "  Tom- 
my Tangent,"  and  requires  the  "value 
of  m  when  log.  «  is  a  minimum." 

Ques.  9,  by  Mr.  W.  Ward,  determines 
"  universally  the  error  in  measuring  the 
frustum  of  a  cone,  by  the  common  me- 
thod of  reducing  it  to  a  cylinder.'* 

Ques.  13,  by  "Howdonian,"  requires 
"  that,  of  ail  cones  having  the  same  ex- 
ternal surface,  exclusive  of  the  base, 
which  will  vibrate  the  quickest  when 
suspended  by  the  vertex.** 

Ques.  19  is  the  prize  in  the  Number 
for  May,  1794,. and  requires  "two  such 
fractions,  the  sum  of  whose  squares  shall 
be  a  square  number ;  and,  moreover,  the 
product  of  the  said  fractions  being  sub- 
tracted from  either  of  them,  shall  leave 
a  perfect  square." 

Ques.  32,  by  Mr.  Wm.  Passman,  re- 
quires "  the  dimensions  of  the  greatest 
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ejlinder  that  cad  be  inscribed  in  a  para- 
bolic spindle." 

Ques.  38  is  the  prize  in  the  Number 
for  Aagust,  1794,  and  giyes  '*  the  base 
and  yertical  angle  of  a  plane  triangle,  to 
eonstruct  it  so  that  the  sum  of  the  sides 
shall  be  a  maximum." 

Qnes.  40  gives  '*  the  sum  of  the  base 
and  greater  side,  and  the  diflerence  of 
ihe  base  and  less  side  of  a  plane  triangle, 
to  determine  the  area  or  maximum." 

Ques.  8,  Tol.  III.,  determines  "the 
greatest  triangle  that  can  be  inscribed  in 
a  given  circle." 

Ques.  9,  bis,  supplies  an  algebraical 
demonstration  to  the  property  that,  **  in 
an  equilateral  triangle,  the  sum  of  the 
three  perpendiculars  let  fall  from  any 
point  nnon  the  sides,  wUl  be  equal  to  the 
perpendicular  of  the  triangle."  This 
property  also  formed  Ques.  185  of 
«•  Whtting*s  Delights,"  and  Ques.  1135 
in  the  '*  York  Caurani,**  and  has  been 
frequently  demonstrated  elsewhere  by 
▼arious  methods. 

Ques.  18  was  proposed  by  Mr.  Wm. 
Passman,  and  relates  to  the  apparent 
mechanical  paradox  that  a  beam  of  tim- 
ber, in  the  form  of  a  triangular  prism, 
when  fixed  at  one  end  with  its  base  hori- 
sontal,  becomes  stronger  when  a  small 
triangular  prism  from  the  top  of  the 
beam  is  cut  away.  Two  solutions  to  the 
Question  were  printed  in  the  Number 
for  August,  1795,  the  first  by  Mr.  Pass- 
man, and  the  second  **  by  Mr.  W.  Ward, 
pupil  to  Mr.  Jackson,"  of  Hutton  Rugby 
School ;  but,  as  their  results  did  not 
agree,  the  editor,  "  not  to  be  accused  of 
partiidity,"  inserted  both,  and  left  his 
"readers  to  form  a  judgment  there- 
from." 

A  smart  battle  amongst  the  school- 
masters ensued,  in  which  Messrs.  Pass- 
man, Ward,  Milncr,  Surtees,  and  Jack- 
son took  part.  Mr.  Ward  charged  Mr. 
Passman  with  copying  Emerson's  solu- 
tion as  his  own ;  Mr.  Passman  retorted 
warmly,  appWing  the  epithet  "old^rey 
contest  gnat*'  to  his  opponent's  adviser, 
and,  considering  "  his  mathematical  cha- 
raeter  at  stake,"  battled  manfully  to 
maintain  its  integritv,  in  which  he  was 
well  seconded  by  Messrs.  MHner  and 
Surtees.  Messrs.  Ward  and  Jackson, 
howerer,  refused  to  be  convinced,  not- 
withstanding the  authorities  brought  to 
bear  against  their  positions;  and  after 
haring  "  exhausted  (the  printer's)  ma- 


thematical types,"  and  probably  the  pa- 
tience of  many  of  his  readers,  the  con- 
troversy "grew  so  fast  and  furious," 
that  the  ''Bee"  was  discontinued,  in 
order  to  allow  the  "  controversialists  an 
opportunity  to  forget  their  disputes,  and 
sit  down  in  peace,  if  not  in  friendship." 

Ques.  21  gives  "  the  base,  the  vertical 
angle  (greater  than  a  right  one),  and 
the  ratio  between  the  perpendicular  and 
the  difference  of  the  segments  of  the  base 
of  a  plane  triangle  to  construct  it"  It 
was  proposed  by  Mr.  Gee,  of  Newcastle, 
and  was  answered  by  the  proposer  and 
Mr.  J.  T.  McDonald,  a  name  of  frequent 
and  respectable  occurrence  in  the  perio- 
dicals of  the  time. 

Contributors,  —  Aristteus,  Artuoso, 
Brigham,  Buchanan,  Bulmer,  CocJcrel, 
Gee,  Glendinning  (Neudangling),  Horn, 
Jackson,  Johnson,  Kirkley,  I^mb,  Mc 
Donald,  Milner,  Nicholson,  Passman, 
Peacock,  Pearson,  Rutherford,  Simpson, 
Stodbart,  Surtees,  Tate,  Todd,  Tomlin- 
son,  Tom  Paine,  Tommy  Tangent, 
Ward,  Wilson,  &c.,  &c. 

Publication, — The  publication  took 
place  monthly,  each  Number  being 
*'  printed  and  sold  by  J.  Atkinson, 
Stockton." 

Thomas  Wilkinson. 
Bainley,  Lanoashlie,  Jan.  8, 1850. 


ON    TBa    STATE    OV    THE    IRON    MANUFAC- 


TURE IN   THE   UNITED  STATES. 
H.  FAIRBAIRN. 


BY  MR. 


At  this  time  of  depression  in  the  iron 
manafacture  of  the  United  States,  and  the 
great  improbability  that  the  former  high 
prices  of  iron  will  again  be  obtained,  it 
seems  to  become  a  consideration  for  the 
American  iron  manufacturer  how  far  there 
have  been  errors  in  the  location  of  iron 
works,  which  may  have  been  the  cauie  of 
disadvantage  in  the  competition  with  those 
British  iron  establishments  which  now 
undersell  the  native  iron  of  Pennsylvania  and 
the  adjoining  states ;  and  how  far  the  avoid- 
ance of  these  erroneous  arrangements  may 
yet  contribute  to  the  returning  prosperity 
and  the  permanent  profitable  establishment 
of  a  great  iron  maufacturing  interest  in  this 
quarter  of  the  United  States.  Undoubtedly 
tiiere  lies  open  to  the  view  of  the  geologist 
and  the  practical  manufacturer,  an  immense 
future  field  for  the  making  of  iron  in  the 
regions  in  the  vicinity  of  the  Allegheny 
Moontains,  amongst  the  coal  fields  of  the 
State  of  Pennsylvania,  where  exist  not  the 
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fome  Tarietlei  of  ooal  only»  but  the  lame 
iron  ores  and  limestone  as  in  the  similar 
coal  fields  of  Scotland,  Staffordshire,  and 
Wales.  The  carboniferous  geology  of  Penn- 
sjlTsnia  has  become  another  confirmation 
of  the  great  principle  of  Humboldt,  that 
the  general  order  of  geology  is  the  same  all 
over  the  world. 

But  though  there  is  eyery  variety  of  coals 
in  the  interior  of  Pennsylvania  as  in  the 
interior  of  the  British  lands,  yet  has  there 
not  been  founded  any  one  complete  iron 
manufacturing  establishment  in  the  locali- 
ties which  answer  to  those  of  the  establish- 
ments in  Scotland  and  Wales.  All  the 
estabUshments  in  Pennsylvania  are  at  a  dis- 
tance from  the  coal  fields,  and  tberelDre 
under  overwhelming  dissdvantages  in  the 
higher  prices  of  cods,  with  other  disadvan- 
tages in  the  disunited  state  of  the  prooessee 
of  the  manuftusture,  from  the  ore  to  the 
finished  bars,  rails,  hoops,  or  sheets^  all  of 
which  are  made  in  the  same  locality  isk  Qreat 
Britain,  but  nowhere  in  the  United  States. 
Yet  on  this  concentration  of  the  processes 
in  the  manufacture  of  iron  all  profit  depends. 
It  is  in  vain  to  compete  with  the  iron  menu- 
fscturers  in  Scotland  or  in  Wales  if  more 
than  one-half  of  the  cost  of  the  bar  iron 
consists  in  the  carriage  of  the  coals  and  the 
pig  iron  through  the  State  of  Pennsylvania, 
all  of  which  expense  is  saved  to  the  iron 
mannlheturer  of  Scotland  or  of  Wales. 

Thus  a  manufacturer  of  railroad  iron  in 
Wales,  smelts  his  pig  iron  from  the  ore, 
puddles  and  refines  the  iron  into  bars,  and 
mills  the  bars  into  railway  iron»  all  with  the 
coals  dug  at  the  door  of  his  establishment, 
with  the  same  steam  engine  throuffhout  all 
the  processes,  by  the  same  supervision,  in  a 
shorter  period  of  time,  with  all  the  other 
advantages  arising  from  the  concentration 
of  capital  and  labour  in  a  manufacturing 
system  established  on  an  extensive  scale. 
These  are  the  advantages,  and  the  only 
advantages,  of  the  iron  manufaoturer  in 
Wales,  and  this  is  the  reason  that  railroad 
iron  can  be  imported  on  cheaper  terms  into 
the  city  of  Philadelphia  than  any  which  yet 
has  been  manufutured  in  the  United  States. 

There  are  altogether  about  fourteen  rolling 
mOls  in  the  United  States,  and  these  are 
almost  all  elosed  at  the  present  time.  Of 
these  establishments  two  only,  one  on  the 
Susquehanna  and  the  other  on  the  Schuyl- 
kill rtver,  manufacture  railway  iron  through 
all  the  stages  flrom  the  iron  ore  to  the 
finished  rail ;  and  these  two  estabfishments 
are  at  a  distance  so  great  from  the  coal 
fields,  that  all  the  coals  are  used  at  a  cost 
of  5*50  doQars  to  3*75  dollars  per  ton  of 
anthracite  coal,  and,  indnding  the  still 
Ugher  prices  cxf  any  semi-Mtuminoua  eoal 


employed  in  the  puddling  Aimaoea,  the  price 
of  the  coals  is  foUy  4  dollars  per  ton.  These 
are  the  best  and  the  only  complete  estab- 
liahments  in  Pennsylvania,  the  other  rolling 
mills  being  lower  down  the  Schuylkill  river, 
or  in  the  city  of  Philadelphia,  or  they  are 
even  so  far  distant  as  in  New  Jersey  or  the 
Northern  States.  All  of  these  rolling  mills 
use  pig  iron  manufactured  at  a  distance, 
subject  to  the  expenses  of  carriage  and 
many  other  expenses  between  the  iron  fur- 
nace and  the  rolling  mill,  and  the  mills  are 
all  worked  with  anUiracite  coal,  at  an  aver- 
age cost  of  4'25  dollars  per  ton,  or,  with 
semi-bituminous  coals,  usually  at  a  cost  of 
6  dollars  per  ton,  as  imported  from  the  Sus- 
quehanna river,  or  from  Virginia,  or  liver- 
pool,  or  Nova  Scotia,  and  everywhere  at 
similarly  excessive  prices  for  this  leading 
material  of  the  trade. 

Estimating  the  result  of  this  diflRBrenoe  in 
the  cost  of  the  coals,  it  will  be  found  that, 
to  manufrcture  a  ton  of  railway  iron  from 
the  pig  metal,  will  require  for  the  prooess 
of  puddling,  refining,  milling,  and  steam- 
power,  fully  two  tons  of  antluiunte  coal,  or 
two  and  a  half  or  three  tons  of  semi-bitu- 
minous coals.  The  cost  of  these  two  tons 
of|coals  in  Philadelphia,  or  at  the  average 
of  the  location  of  the  existing  rolling  milb, 
will  be  not  less  than  9  dollars,  or  5  dollars 
above  the  cost  of  the  same  coals  at  Potts- 
ville  or  elsewhere  in  the  coal  fields  of  the 
interior  of  the  State. 

But  were  there  erected  a  complete  iron 
establishment  at  or  near  Pottsville  or  Pine- 
grove,  or  any  other  vicinity  where  ooals  are 
tiie  cheapest  rates,  or  about  2  dollars  per 
ton,  then  the  saving  would  be  6  dollars  per 
ton  in  the  coals  required  in  the  mere  after 
processes  of  puddling  and  manufacturing 
the  rails ;  but  the  prerious  savings  would  be 
more  than  double  that  amount  on  the  coals 
which  are  required  for  the  smelting  of  the 
iron  from  the  ore,  as  compared  to  the  least 
of  the  existing  establishments,  and  the  total 
difference  would  be  10  dollars  on  a  ton  of 
railway  iron  manufactured  in  Philadelphia, 
or  at  the  other  average  locations  of  the  rott- 
ing mills  which  do  not  manufacture  the  Iron 
fh>m  the  ore. 

Thus  it  is  seen  that  a  ton  of  railway  iron 
could  be  manufactured  ten  dollars  cheaper 
in  the  coal  region  than  in  any  place  whsre 
iron  has  yet  been  manufactured  in  tiie  Uni- 
ted States.  This  is  an  immense  differenee, 
and  one  which  would  turn  the  scale  entirely 
in  favour  of  the  American  iron  manufac- 
turer ;  and  therefore  to  the  coal  fields  we 
must  direct  our  attention,  for  the  discovery 
of  the  only  true  localities  where  iron  can  be 
profitably  and  permanently  manufactured  in 
competition  with  Scotland  and  Wales. 
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TIm  ooal  fields  of  PennsylnMiA  and  of 
Soadi  WalM  are  the  same  in  geological  for- 
natioot  anthrieite  ooal  degenerating  into 
semi-bitaminoQB  ooals,  and  the  siOcions 
earbonates  of  iron  interljing  eTerywhere  the 
aeams  of  coals.  There  is  the  same  inex- 
hautible  quantity  of  carbonate  of  iron  in 
Pcnnsyhrania,  the  same  mountain  limestone 
iBterrenes  in  the  ooal  measnres,  and  all  the 
nkinerals  are  the  same  in  tiie  eari)oniferou8 
regions  (tf  the  Old  and  the  New  Worid.  The 
nnthraelte  iron  fomaoes  in  Wales  are  in  the 
Tidnity  of  Swansea,  which  answers  to  Potts- 
▼ilfo,  and  the  main  body  of  the  famaoea  are 
at  Merther  Twydwell,  which  is  on  the  semi- 
bitnminons  coal  formation,  and  answers  to 
the  country  about  Pinegrove  and  further 
towards  the  west.  The  iron  ores  have  been 
found  by  Mr.  Cowling  Taylor  and  other 
eminent  surreyors,  to  1m  precisely  the  same 
in  the  coel  regions  of  PennsylTsnia  and  of 
Wake. 

Whilst  the  main  considerationa  are  thus 
the  same  in  both  countries,  there  are  other 
•dYuntagea  which  aeem  to  be  greatly  in 
IkTonr  OT  Pennsylyania,  and  amongst  these 
ia  the  greater  accessibility  to  the  superior 
iron  ores  in  PennsylTania  than  in  Wales ; 
for  it  is  to  be  borne  in  mind  that  all  the  iron 
manufactured  at  this  time  in  Wales  is  of  an 
faiferior  description,  in  consequence  of  the 
inferiority  of  the  ores,  and  this  ditadvaotage 
npplies  also  to  the  one  or  two  iron  ftimaces 
wldcfa  hsTC  yet  been  erected  in  the  Penntyl- 
Tanian  region  of  coals.  From  hard  silicious 
iron  ore  only  a  tough,  unmalleable,  and  cold 
abort  iron  can  be  made,  and  the  richer  her- 
matito  ores  are  indispensable  for  admixture 
with  the  silicious  ores  of  Potts^ille  or  of 
Walea.  But  in  Walee  tiiese  hematite  ores 
can  only  be  obtained  from  the  north  of  Eng- 
land, and  tlieir  expense  is  so  great  that  this 
cirenmstance  now  threatena  the  most  serious 
eonsequeneee  to  the  trade  of  Wales.  A  ton 
of  hematite  ore  cannot  be  brought  from 
Ulventon  to  Merther  Twydwell  at  a  cost  of 
leas  than  28#.  per  ton,  and  yet  so  important 
is  it  to  haTc  hematite  for  admixture  with  the 
natiTO  orea,  that  the  character  of  the  Welsh 
railroad  iron  is  rapidly  degenerating  in 
foreign  markets,  by  reason  of  the  impossi- 
bility of  affording  the  importation  of  these 
ores  at  the  prices  for  railroad  iron  which  can 
only  BOW  be  ol>tained,  in  consequence  of  the 
low  priees  eetablished  on  Ihe  Clyde.  One 
eminent  firm  at  Merther  Twydwell  formerly 
imparted  6,000  tons  of  hematite  ore  from 
Laaeaahire,  and  this  was  the  cause  of  the 
high -ebaracter  of  the  iron  made  by  thai 
eompany ;  but  it  is  certain  that  this  expen- 
atTe  ore  can  no  longer  be  obtained  when  the 
oootraet  prices  of  cargo  iron  hare  fUlen  to 
the  preMBi  ruinous  rates  fai  Wales.    Thus 


it  is  that  the  Webh  railway  iron  is  losing  its 
reputation  in  the  markets  of  the  United 
States ;  for  the  absence  of  the  former  quan- 
tity of  hematite  ore  in  the  iron  causes  the 
raUa  to  be  cold  abort  in  quality ;  they  are 
consequently  brittle,  and  become  firactured, 
laminated,  and  worn  out  in  a  comparatiTely 
▼ery  short  time,  being  considered  to  be 
eight  or  ten  dollars  less  Taluable  than  the 
ndls  which  can  be  supplied  from  the  ndl-* 
mills  of  the  United  States. 

On  the  other  hand,  tike  hematite  ores 
could  be  obtained  at  less  than  one*half  of 
the  expense  at  Pottsrille  or  at  Pinegnnre,  as 
at  Swansea  or  any  other  place  in  Wales. 
The  hematite,  or  hepatite,  or  other  rich  iron 
ores,  are  in  boundless  profusion  in  the  hills 
at  yarious  distances  firom  the  coal  regions  of 
Pennsylrania ;  but  taking  the  aTcrage  dis- 
tance at  fifty  miles,  the  cost  would  be  only 
about  two  dollara  per  ten  aboTC  the  iron 
orea  raised  on  the  spot.  About  one-quarter 
of  the  ore,  as  hematite,  is  the  best  mixture 
for  railway  iron,  or  in  Tarious  other  propor- 
tions for  all  Tarieties  of  bar  iron ;  and  we 
therefore  see  a  Tory  important  adTantage  to 
PennsylTania  In  the  greater  proximity,  ac- 
cessibility, and  cheapness  of  the  hematite 
ores  aa  compared  to  Wales. 

Having  in  this  manner  the  certainty  of 
the  same  carbonates  of  iron,  the  same  lime- 
stone, and  the  same  coals,  with  also  the  cer- 
tainty of  the  superior  ores  at  still  cheaper 
rates,  let  it  now  be  our  inquiry  how  far 
there  are  other  adrantages  or  disadrantegea 
respectively  in  Pennsylyania  or  in  Wales. 

When  the  improvident  location  of  the 
iron  fomacea  may  be  overcome  in  the  f  ntore 
iron  manufoctare  of  Pennsylvania,  there  will 
be  comparatively  few  remaining  advantages 
to  the  iron  manufacturer  of  Walea  ;  for  the 
expenses  of  labour,  though  formeriy  very 
much  higher  in  Pennsylvania,  can  no  longer 
be  Mid  to  be  excessively  diffiBrent,  as  in 
Great  Britain ;  for  the  vast  infinx  of  emi- 
grants, skilled  and  unskilled,  who  are  arriv- 
ing from  Europe,  have  already  brought 
down  the  rates  of  labour  very  considerably 
below  the  rates  of  some  few  yean  since. 
Then  is  found  to  be  little  real  differance  in 
the  cost  of  mining  coals,  iron  ore,  or  lime- 
stone, at  Pottoville  or  at  Merther  Twydwell, 
the  better  levels  in  Pennsylvania  saving 
much  of  steam  power  and  expense  for  higher 
wages  of  minen  ;  and  reapecting  the  labour 
about  the  fomace,  this,  in  Graat  Britain, 
enters  at  the  average  rata  of  4s.  into  the  ton 
of  iron,  and  aUowing  the  diiTerence  to  be  50 
per  cent,  greater  in  Pennsylvania,  this  will 
be  less  than  half  a  dollar  per  ton  higher  in 
Pennsylvania  than  in  Walea.  Then  have 
always  been  very  exaggerated  opinions  ra- 
speetfaig  the  dlfeence  in  the  cost  of  the 
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labour  in  the  iron  mannfectnre  in  Great 
Britain  and  in  the  United  States. 

On  the  other  hand,  the  higher  prices  of 
labour  are  far  outweighed  by  the  lower 
rental  of  mineral  lands  in  the  United  States. 
In  Wales  or  in  Scotland,  the  royalties  or 
rental  of  minerals  enter  into  the  cost  of  a 
ton  of  bar  iron  at  the  rate  of  10s.  to  148. 
sterling,  or  about  25  per  cent,  upon  the 
whole  cost  of  the  iron ;  but  in  PenntyWania, 
the  rent  of  the  coals,  iron  ore,  and  limestone, 
would  not  be  more  than  one-half  of  the  same 
sum  per  ton  of  iron,  since  the  coal  fields  are 
so  extensive,  and  all  property  is  so  much 
lower  in  value  than  in  Great  Britain,  that 
ages  must  pass  over  before  any  important 
rise  can  be  anticipated  in  the  value  of  coals 
and  of  mineral  lands  in  the  United  States. 
Respecting  the  relative  value  of  capital  and 
interest  of  money,  there  is  also  a  continually 
less  advantage  in  favor  of  the  British  manu- 
facturer, for  the  value  of  money  is  daily 
becoming  more  equalized,  by  reason  of  the 
favorable  balance  of  general  trade  which  has 
been  established  since  the  Repeal  of  the  Corn 
Laws  of  England,  and  the  consequent  large 
payments  for  the  bread  stuffs  of  the  United 
States.  Some  advantsge  still  remains  to 
the  British  manufacturer,  bnt  the  amount  of 
the  difference  on  the  annual  interest  of 
money  invested  in  iron  works  in  Pennsyl- 
vania, or  in  Wales  or  Scotland,  would  be 
found  to  be  an  unimportant  consideration 
where  there  was  otherwise  a  well-located 
and  well-conducted  iron  establishment  in  the 
coal  regions  of  the  United  States. 

There  would  thus  be  many  and  great 
advantages  in  changing  the  location  of  iron 
works,  and  in  the  concentration  of  the  va- 
rious processes,  from  the  iron  ore  to  the 
finished  bars  or  railway  iron,  which  cannot 
now  be  made  in  competition  with  the  iron 
brought  over  the  Atlantic  Ocean,  and  from 
places  not  even  so  well  situated  for  the  ma- 
nufacture as  are  the  coal  regions  of  the 
United  States. 

If  the  iron  manufacturer  in  Wales,  or  in 
Scotland,  were  to  smelt  his  iron  with  ccals 
brought  from  Newcastle-upon-Tyne,  and 
costing  28«.  per  ton,  and  were  to  bring  hit 
pig  iron  from  Staffordshire,  he  would  be 
only  doing  that  which  is  daily  seen  in  Penn- 
sylvania, in  the  use  of  Liverpool  or  Sydney 
coal,  and  of  Scotch  pig  iron,  in  the  rolling 
mills  of  the  Schuylkill  river,  and  he  conse- 
quently would  cease  to  be  able  to  compete 
for  the  supply  of  iron  to  the  markets  of  the 
United  States.  The  carriage  of  coals  for 
even  a  few  miles  has  been  found  to  amount 
to  an  annual  expense  which  has  been  fatal 
to  some  branches  of  manufacture  in  Great 
Britain,  and  this  consideration  is  alUim- 
portant  with  those  who  are  aiming  at  the 


reitoration  and  permanent  foundation  of  the 
great  iron  business  which  Nature  so  evi- 
dently has  intended  to  exist  in  the  Allegheny 
regions  of  the  United  Stales. 

Only  the  finer  branches  of  iron  manufiu)- 
ture  can  exist  in  cities,  or  in  localities  distant 
from  the  supplies  of  coal.  In  Liverpool 
there  are  large  foundries,  and  a  great  stenm 
engine-building  business  is  carried  on,  bat 
the  heavier  parts  of  the  engines  are  brought 
from  places  in  the  Midland  Counties,  and 
only  the  finer  parts  of  the  work  are  manu- 
factured in  Liverpool;  whilst  in  London, 
though  myriads  of  people  are  employed  in 
manufactures  of  which  iron  is  the  raw  ma- 
terial, yet  it  is  in  cutlery,  in  fine  castings, 
and  the  thousand  divisions  of  business  in 
which  the  raw  material  does  not  enter  so 
largely  into  the  manufactured  articles  as 
does  Uie  skill  of  the  artisan,  the  presence 
of  the  metropolitan  market,  the  fashion,  fo- 
reign demand,  and  many  other  considentiona 
which  favor  manufacturers  in  cities  and 
towns.  But  a  bar  of  railway  iron  was  aerer 
made  in  Liverpool  or  in  London,  and  none 
can  be  profitably  made  in  Philadelphia, 
which  is  the  Liverpool  of  the  United  States. 
Founderies,  cutleries,  and  all  other  skilled 
iron  manufactures  of  endless  varieties,  might 
be  established  with  the  greatest  adTsntage 
in  Philadelphia ;  but  the  pig  iron,  the  bar 
iron,  railway  bars,  beams  for  steam  engines, 
and  all  other  heavy  and  comparatively  cheap 
iron  and  iron  manufactures,  only  can  be 
furnished  from  the  places  where  fuel  is  to  be 
obtained  at  the  lowest  rates. 
These  considerations  are  now  of  compulsory 
importance  in  the  iron  interests  of  Penn- 
sylvania, as  it  is  vain  to  live  in  hope  of  the 
return  of  these  high  prices  of  iron  whidi 
rendered  the  manufacture  of  bars  profitable 
in  almost  any  situation,  or  at  any  price  for 
coals.  The  iron  manufacture  of  Scotland  is 
extending  against  all  the  advorse  circum- 
fitances  of  Great  Britain,  at  this  time  of 
commercial  depression  through  the  world, 
and  bar  iron  is  becoming  amongst  the  fo- 
reign exports  of  the  Clyde.  There  are  ad- 
vantages in  Scotland  superior  to  those  of 
Staffordshire  or  of  Wales,  for  the  hematite 
orea  of  Lancashire  and  Cumberland  are  al- 
most close  at  hand  for  importation  to  the 
Clyde,  and  the  position  of  the  iron  works  at 
Glasgow  is  nearer  to  the  Western  coast  of 
England,  and  to  the  United  States  and  the 
general  foreign  markets,  and  there  are, 
therefore,  reasons  ,for  apprehending  the 
total  destruction  of  the  great  iron  manufac- 
ture of  Sooth  Wales,  and  the  permanent 
establishment  of  low  prices  of  iron  through, 
the  world. 

But  when  we  see  that,  in  Pennsylvania, 
there  are  all  the  grand  advantages  existing 
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equally  as  in  Scotland,  in  the  coal  fields, 
the  iron  ores,  the  limestone— all  at  lower 
rates  of  rental  and  equal  rates  of  mining ; 
labour  not  materially  higher*  and  capital 
not  materially  more  Talnable ;  with  every 
prospect  that  the  advantage  will  continue  to 
grow  greater  to  the  iron  manufacturer  of 
Pennsylrania,  in  both  capital  and  labor; 
that  there  is  now,  and  always  may  be  ex- 
pected to  remain,  a  Custom-house  duty  of 
30  per  cent.,  or  some  other  important  sum, 
against  the  foreign  iron  manuftcturer,  with 
the  freight  and  charges  across  the  Atlantic 
Ocean,  and  other  advantages,  it  cannot  be 
doubted  that  the  iron  manufacture  can  be 
established  on  the  most  solid  permanent 
foundation  on  the  coal  fields  of  the  Central 
State  of  the  United  States.  —  jy>anA/m 
Jowmai. 


60S8IP  ON   OOLOSHBS,    PONCHOS, 
nAZORS,  ETC. 

**  De  rebus  cunetiSy  et  qutbosdam  aliii." 

Sir,— Having  recently  migrated  into  a 
region  almost  beyond  the  bounds  of  civiliza- 
tion, I  have  all  at  once  found  the  need  of 
several  things,  which  were  useleis  whilst  I 
bad  the  parka  to  walk  in,  and  omnibuses 
and  cabs  within  bail  every  minute.  Before 
I  can  get  even  to  the  infinitely  imall  village 
where  the  nearest  human  beings  live,  I  have 
to  wade  through  quagmires,  or  else  over  ice, 
according  as  the  weather  may  be.  In  these 
eirenmstancea  I  have  found  the  India  rubber 
goloshes  invaluable,  especially  those  with 
rvm^kened  soles  to  prevent  slipping.  But 
it  has  occurred  to  me  that  even  they  may  be 
improved.  And  what  I  suggest,  in  the  first 
place,  is,  that  the  soles  might  be  made  in 
the  same  way  as  the  covers  for  wheel 
tyres  have  been  made  of  the  same  material 
— namely,  as  air-tight  easet,  containing  a 
thin  layer  or  stratum  of  air.  The  advantage 
of  this  would  be,  that  they  would  yield  to 
the  inequalities  of  the  road,  and  thus  wear 
much  longer.  And  over  such  roads  as  I 
liave  around  me  here  which  when  a  frost 
has  hardened  them,  are  as  bad  as  any 
ploughed  field  could  be  in  a  similar  frozen 
statC'^the  increased  oomfort  and  ease  in 
walking,  ean  only  be  imagined  by  those  who 
have  experienced  the  annoyance  of  having 
no  firm  hold  for  the  foot  for  miles  together 
in  sQch  circumstances.  I  think  I  remem- 
ber seeing  in  your  Magazine,  some  time 
sinoe,  the  result  of  some  ezperiment  with 
such  air-tight  cases  for  carriage-wheels;  and 
that  they  were  found  after  some  months' 
work  over  rough  roads,  to  be  almost  as 
fresh  and  sound  as  at  first.  I  hope  that 
some  one,  if  not  those  already  engaged  in 
the  manufacture  of  goloshes,  will  take  up 


the  matter  and  produce,  at  a  reasonable 
price,  such  an  article  as  I  have  described. 
There  can  be  no  doubt  of  its  answering  as  a 
mercantile  speculation. 

Another  more  recent  invention  which  I 
have  found  extremely  convenient  and  com- 
fortable, is  the  garment  called  a  Poncho — 
and  although  it  has  been  introduced  for 
upwards  of  two  years,  its  merits  cannot  be 
so  well  known  as  they  ought  to  be,  or  we 
should  see  them  much  more  frequently.  Here 
in  the  north,  piaidt  are  all  the  fashion ;  bat, 
with  all  due  respect  to  our  north  country 
friends,  who  are,  indeed,  generally  **  wise 
enough  in  their  own  generation,"  these 
plaids  are  simple  absurdities.  They  look 
picturetqe  and  clannish;  but  that  is  all  that 
can  be  said  in  their  favour.  They  can  never 
be  made,  fold  them  how  you  will,  to  cover 
the  whole,  or  even  any  but  a  small  portion 
of  the  body.  Now  the  poncho  is  a  complete 
envelope,  snd  may  also  be  folded  or  held  in 
a  thousand  diiferent  ways,  according  as  pro- 
tection may  be  wanted  in  one  part  more  than 
another.  The  material,  too,  has  all  the 
comfortable,  warm,  snug  /eel  that  is  per- 
ceived in  the  glossy  coat  of  that  most  cosy 
of  materials — the  cat.  The  long  silky  wool 
has  the  advantage,  too,  of  throwing  oiF  the 
wet  to  a  considerable  extent  instead  of 
retaining  it.  Then,  again,  as  a  minor  con- 
sideration, you  may  carry  things  under  its 
folds,  completely  incog. — a  hint  that  will  be 
appreciated  by  those  gentlemen  who  are 
nervously  sensitive  to  any  infringement  of 
their  dignity,  and  yet  would  often  he  glad  to 
become  their  own  porters.  Dr.  Backland 
is  said  to  carry  about  occasionally  lege  of 
mutton  in  a  blue  bag,  usually  imagined  by 
the  unlearned  to  contain  sundry  profound 
geological  specimens  and  instruments.  And 
so  you  may  do  under  the  impenetrable  veil 
of  the  poncho ;  and  that,  too,  without  the 
risk  of  discovery  arising  from  any  unlucky 
opening  of  the  said  garment ;  a  ludicrous 
example  of  which  kind  of  unlucky  exposure 
once  occurred  to  a  man  of  the  same  college 
as  myself  at  Cambridge,  after  the  following 
fashion.^>It  is  not  allowed  at  some  colleges 
to  have  anything  bronght  into  the  college 
from  the  cooks  or  confectioners  of  the  town 
on  Sunday  mornings.  Now,  Sunday  is  the 
grand  day  for  breakfast  parties,  there  being 
no  lectures  to  interrupt  proceedings.  Well, 
then,  to  import  such  necessaries  unobserved, 
it  is  a  common  artifice  to  go  out  yourself 
into  the  town  with  the  surplice  on  and  bring 
back  the  needful  under  cover  thereof.  This 
accordingly  the  student  in  question  adopted, 
and  was  bringing  in  a  monstrous  pigeon -pie 
just  as  all  the  "  Dons,"  and  others,  were 
marching  in  solemn  array  into  the  college 
chapel;  our  friend  looked  as  solemn  and 
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devout  as  any  of  them  with  his  sqrplice  on. 
But  all  of  a  sudden  comes  a  Tiolent  puff  of 
wind  I  Surplice  blows  open — and  to  the 
astonishment  of  the  Reverend  Seniors,  the 
pie  stands  forth  in  all  its  native  attractions 
to  the  public  gaze. — Such  a  catastrophe 
cannot  happen  to  the  wearer  of  the  poncho. 

Further :  -—  but  if  I  go  on  this  way» 
your  readers  will  set  me  down  forthwith  as 
being  bribed  on  purpose  to  puff  this  poncho. 
I  wish  I  were!  My  inclination  and  my 
interest  would  then  exactly  poincide.  Con- 
sidering, indeed,  the  very  handsome  eulo- 
giums  I  have  pronounced  on  this  said 
poncho,  it  would  not  be,  perhaps,  altogether 
unreasonable  if  I  toere  to  hint  that  tho  pro- 
prietors or  patentees  cannot  do  less  than 
forward  a  couple — one  to  you  as  Bditor, 
and  the  other  to  me,  "  as  a  slight  token  of 
their  grateful  esteem  for  such  unsolicited 
patronage  T' 

Another  very  desirable  article  amongst 
the  recent  patents,  is  Stewart's  guard- razor 
[or  **  The  Plantagenet  Razor,''  as  the  paten- 
tee chooses  to  call  it ;  why,  it  is  not  easy  to 
guess — unless  the  Stewarti  have  stiU  a 
brotherly  affection  for  the  royal  house  of 
Plantagenet.  But,  certes,  Tudor,  or  Tutor, 
i.e.  protector,  razor  would  have  been  more 
appropriate].  To  most  of  your  readers  this 
razor  will  be  already  known,  at  least  per 
advertisement ;  and  it  has  already  been  most 
highly  praised  by  most  of  the  papers.  But 
it  is  really  so  seldom  now-a-days  that  even 
fespectable  people  and  newspapers  ever 
ihink  of  telling  the  truth  in  their  advertise- 
ments, that  when  one  finds  something  that 
is  really  not  a  downright  unmitigated  lie, 
it  is  a  duty  to  human  nature  to  chronicle 


the  event.  Such  is  the  ease,  then,  with  the 
*'  Plantagenet  Guard  Razor."  It  is  really 
and  truly  everything  it  professes  and  oth«r 
people  have  professed  of  it.  With  it  any- 
body can  shave  himself,  or  anybody  else 
at  all  times — in  all  places — seasonable  and 
unseasonable— light  or  pitch  dark— etill  in 
llis  bedroom  gx  ip  a  rolling  ship — wWkomi 
any  po^hility  qf  cutting  kinueff  (uqIom 
there  be  pimples,  &c.)  In  one  of  these 
dark  wintw's  mornings,  when  a  light  is  00% 
to  be  had,  or  even  when  it  ii,  this  razor  is 
a  blesaing ;  for  you  need  no  looking-glass* 
you  may  shave  just  ai  well  with  your  eyes 
shut  as  with  them  open.  I  have  used  one  qow 
constantly  since  last  June,  and  can  tbersfors 
speak  from  actual  trial.  To  those  unforta- 
nate  gentlemen  who  are  always  outtipg  them- 
selves, and  otherwise  smarten  niider  aa 
ill-executed  operation,  this  razor  will  be 
literally  worth  any  money. 

Connected  also  with  my  present  out- 
landish position,  is  a  remark  I  wish  to  make 
on  railways.  Will  you  be  good  enough  to 
hint  to  the  worshiped  directors  of  railways, 
and  especially  of  the  Newcastle  and  Berwick 
Line,  that  they  would  lose  nothing  by  e 
little  more  attention  to  the  wishes  and 
accommodation  of  the  public.  By  granting 
return  tickets  more  freely  and  unrestrietedly, 
the  present  absurd  regulations  as  to  what 
trains  you  may  go  by,  and  what  not — and 
by  a  revision  of  their  fares— they  would  get 
more  than  enough  additional  traffic  to  repay 
the  step.  I,  for  one,  should  often  go  to 
the  nearest  market*  town,  and  to  Newcastlet 
&o.,  whereas  now  the  object  is  to  go  as 
seldom  as  posyible.    I  am.  Sir,  yours,  &e., 

A.H. 


ushbr's  patent  steam  plough. 
[Patent  dated  July  1 8, 1840.    Patentee,  James  Usher,  Edinburgh.    Specification  enrolled,  Jan.  10,  1850.] 

This  invention  consists ;  firstlv,  in  mounting  a  series  of  j^lougbs  in  the  same  plane 
around  an  axis,  so  that  the  plougos  shall  successively  come  into  action ;  and  secondly, 
in  applying  power  to  give  rotary  motion  to  a  series  of  ploughs  or  other  instruments 
for  tilling  the  earth,  so  that  the  resistance  of  the  earth  to  the  ploughs  or  instruments, 
«s  they  enter  and  travel  through  the  earth,  shall  cause  the  machine  to  be  propelled. 

Fig.  1  shows  a  side  elevation  of  steam  machinery  arranged  suitably  for  carrying 
out  this  invention;  fig.  2  is  a  plan  thereof,  the  steam  boiler  and  engine  being 
removed.  Fig.  3  is  a  plan  of  a  plough  when  two  mould  boards  are  used,  in  cases 
where  it  is  desired  to  turn  the  land  on  either  side ;  and  fig.  4  shows  s  side  view  of 
one  of  the  ploughs  on  its  axis,  by  which  and  by  fig.  1  it  will  be  seen  that  the  under 
edge  of  the  mould  board  and  share  is  formed  to  a  curve  struck  from  the  centre  of 
the  shaft  or  axis  on  which  the  ploughs  are  affixed ;  a  a  indicate  the  bed-frame  or 
carriage  of  the  machine.  The  fore  carriage  wheels  b  b  are  mounted  on  an  axle, 
which  turns  in  bearings  c  attached  to  the  swivel  frame  D,  which  moves  on  the  bolts 
d  for  the  purpose  of  causing  the  machine  to  turn  round  in  a  small  space.  A  portion 
of  the  swivel  frame  D  is  toothed,  and  acted  upon  by  the  pinion  and  winch  0  ;  the 
hind-part  of  the  carriage  is  here  sUown  supported  upon  the  hollow  oylindor  or  zdiler 


/,  eonpOMd  of  two  »stNine  p«rt«,  /'  an4  /*,  which  are  wfaeeli  rimlUr  to  ft  6,  the 
iotenaediRte  part/beiiig  by  prereraoee  removable  it  pleiaure,  m  u  to  render  thete 
hewing  parti  loilable  to  the  different  ittgee  of  cultiTation  to  which  the  machine 
mar  be  applied.  This  oampound  cylinder  ha*  it*  axle  tupported  in  the  beariogi  g 
nttaehed  to  the  lower,  or  ta  the  under  tide  of  the  cirrlage  frame.  The  axle  of  thU 
ojUndar  earrie*  klao  gt  one  end  Uie  wheel  A,  to  be  afterwardi  notioed. 

K|.  1.  %.  t. 


A  movable  lever  frame  t,  i,  i,  i,  it  tupporled  on  ao  aile  or  ihaft  <i,  aa  a  fulcrum . 
The  free  end*  i"  C  are  formed  into  the  toothed  aegmenta  «,  and  are  ooQoeutric  to  t, 
thoe  tegmenta  being  acted  upon  by  the  two  toothed  pinloui  and  apindlei  m,  which 
ekvatei  or  d^renet  the  hind  part  1 1  of  the  lever  frame,  and  all  that  it  oarriet,  at 
tk«  pkaatne  itf  the  eonduelor. 
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On  the  eaniage  thus  oonstnieted  is  plftoed  the  looomotiTe  boiler,  with  its  engines 
of  an  J  ordinary  construction,  as  n  n,  the  power  of  which  is  applied  through  the 
medium  of  connecting  rods  o  to  the  crank  shaft  p,  the  two  arms  of  which  stand 
at  right  angles  to  each  other,  in  the  usual  way.  The  crank  shaft  p  is  supported  on 
two  standards  q  securely  fixed  to  the  carriage.  On  the  shaft  p  there  is  also  fixed  the 
spur  pinion,  indicated  by  the  dotted  circle  p'p'  in  fig.  1 ;  and  this  pinion,  by  taking 
into  the  wheel  r,  mounted  on  the  shaft  k,  gives  motion  at  the  same  time  to  the  pinion 
/,  which  is  carried  round  on  the  same  shaft  k»  The  pinion  f,  thus  actuated,  takes 
into  the  wheel  h,  before  referred  to,  on  the  bearing  cylinder  f;  and  it  is  preferred 
tha  the  pinion  t  should  be  applied  so  as  readily  to  be  put  into  and  out  of  gear  with 
its  wheel,  though  not  so  shown  in  the  engraving.  By  this  arrangement  of  parts,  a 
slow  progressive  motion  is  obtained  for  the  whole  machine,  on  the  one  hand  through 
the  cylinder  /,  and  on  the  other  hand  a  separate  rotary  motion,  at  a  certain  increase 
of  speed,  is  communicated  through  the  wheel  r  to  the  pinion  w,  fixed  upon  the 
pinion  uu,  which  last-named  shaft  has  its  bearings  vv  attached  to  the  movabfe  frame 
tt. 

On  the  shaft  u  u  are  placed  a  series  of  plates  or  projections,  fixed  at  regular  dis- 
tances. Or  such  plates  or  projections,  witn  their  ploughs  afterwards  described,  maj 
be  placed  upon  separate  shafts,  each  with  its  own  proper  gearing ;  but  it  is  preferred 
to  place  them  on  one  shaft.  These  plates  or  projections  on  the  axis  are  shaped  in 
such  manner  as  to  receive  and  have  affixed  to  each  of  them  several  ploughs,  adapted 
by  their  revolving  motion  to  penetrate  the  soil,  and  by  their  mould  boaras  to  elevate 
and  turn  over  portions  thereof;  a  a  are  the  plates  or  projections  fixed  upon  the  shaft 
V ;  they  are  each  formed  with  a  strong  boss  at  the  centre,  by  whicn  it  mav  be 
securely  fixed  to  the  shaft.  Each  plate  of  has  three  arms  or  prolongations  6,  o,  b, 
which  terminate  in  the  radial  direction  shown ;  a  further  prolongation  d^  df  is  carried 
obliquely  upon  each  of  these  arms.  Upon  the  plate  and  projections  thus  constructed 
is  affixed  the  tilling  apparatus,  which  consists,  firstly,  of  the  part  e',  which  acts  the 
part  of  the  mould  board  or  turn-furrow  in  the  common  plough ;  and  it  is  to  be  fixed 
by  screw  bolts  or  otherwise  to  the  prolongations  d*  d\  To  the  fore  part  of  this 
mould  board  ee  it  affixed  a  bar  /  of  wrought  iron,  which  is  also  furnished  with  a 
lug  /",  by  which  it  is  attached  to  the  plate,  by  means  of  screw  bolts  or  otherwise  s 
the  bar  fp  thus  secured,  forms  a  head  or  share  bearer,  as  in  many  common  ploughs. 
To  the  fore  part  of  the  bar  f  the  share  g  is  adapted,  and  fixed  by  its  socket.  The 
mould  board,  and  also  the  share,  may  be  varied  in  form.  A  fore-cutter,  or  coulter 
hf  is  affixed  in  front  of  each  share,  by  screw  bolts  or  otherwise,  and  is  provided  with 
the  means  of  adjustment  through  the  counter  slits,  in  itself,  and  in  the  plate;  but, 
in  order  to  meet  the  diflerent  qualities  of  soils  and  the  various  stages  of  tillage,  the 
further  provisions  shov^n  in  figs.  3  and  4  are  employed.  Fig.  4  shows  a  variation  in 
the  form  of  the  plate  a  of  figs.  1  and  2.  u  is  the  shaft,  as  before,  carrying  the  plates 
or  projections ;  a^  shows  a  detached  portion  of  one  of  these  plates,  in  whicn  the 
curved  part  a^  to  a>  is  brought  forward  and  armed  with  a  steel  blade,  answering  the 
purpose  of  the  separate  coulter  hf  in  fig.  1 ;  e  is  the  mould  board,  and  p'  the  share, 
as  before.  Fig.  3  is  a  form  of  plough  suitable  to  the  tillage  of  green  crops ;  aMs  a 
portion  of  the  plate  or  projection,  seen  edgeways ;  s'  and  e'  are  right  and  left  mould 
boards,  and  ^  a  plain  spear-shaped  share.  The  number  of  plates  or  projections,  and 
also  the  number  of  ploughs  in  each,  may  be  varied. 

It  will  be  seen,  that  not  only  the  ploughs  which  are  set  in  the  same  plane  around 
the  axis  follow  each  other  into  action,  but  that  the  ploughs  of  the  other  sets  (which 
are  affixed  around  the  axis  in  parallel  planes)  are  arranged  and  come  into  action,  so 
that  two  ploughshares  will  not  strike  the  earth  at  the  same  instant.  In  the  arrange- 
ment of  the  apparatus  before  described,  it  will  be  seen  that  the  propelling  of  the 
machine  alouR  the  land  is  by  reason  of  the  resistance  of  the  land  to  the  ploughs  as 
they  enter  and  travel  through  the  earth,  and  the  motion  communicated  to  the  wheels 
or  rollers.  This  part  of  the  invention  is  applicable  where  teeth  or  tines  suitable  for 
tilling  the  earth  are  applied  about  an  axis,  and  will  be  found  to  act  better  than 
machines  in  which  tines  or  teeth  set  around  an  axis,  have  had  motion  communicated 
to  them  from  the  wheels  which  run  on  the  land.  In  thus  using  this  part  of  the 
invention,  the  only  change  necessary  will  be  to  employ  a  rotary  axis  m,  having  tines 
or  teeth  of  any  suitable  shape,  in  place  of  the  ploughs  shown  in  the  engravings. 
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The  harbour  at  Holyhead,  and  the  new 
docks  at  Leith  and  Grimsby,  also  by  Mr. 
Rendel,  do  equal  credit  to  his  comprehensWe 
designs  and  his  execntiTe  skill.  In  conjunc- 
tion with  these  maritime  works  may  be  men- 
tioned two  lighthouses,  both  possessing  re- 
markable features.  The  first  is  an  iron 
structure*  erected  on  the  Bishop's  Bock,  by 
Mr.  Walker.  It  is  situated  about  thirty 
miles  from  the  Land's-end,  Cornwall,  and 
four  miles  due  west  from  the  St.  Agnes' 
Ijighthouse,  which  would  probably  not  haye 
beoi  constructed  had  our  ancestors  possessed 
the  modem  fadlitiea  for  the  execution  of 
works  of  this  nature.  The  position  is  more 
exposed  to  the  force  of  the  Atlantic  than  the 
famed  Eddystone  Lighthouse,  and  the  sur- 
face of  the  rock  is  of  such  an  outline  as 
scarcely  to  admit  of  a  solid  building.  It  was 
therefore  determined  to  erect  such  a  struc- 
ture as  should  o£fer  little  or  no  opposition 
to  the  wayes,  and  bear  a  light  at  such  an 
elsTation  as  to  render  it  extensively  useful. 
Six  hollow  cast-iron  columns,  with  a  strong 
bar  of  wrought  iron  in  each,  sunk  to  the 
depth  of  5  feet  into  the  rock,  forming  at  the 
base  a  hexagon  30  feet  in  diameter,  and 
tapering  upwards,  support,  at  a  height  of 
about  100  feet,  the  dwelling  of  the  three 
light-keepers,  with  stores  and  provisions  for 
four  months,  the  whole  being  surmounted  by 
the  lantern.  The  access  to  the  dwelling  is 
by  a  centre  column  of  cast  iron,  containing  a 
spiral  staircase.  The  difficulties  overcome 
in  the  execution  of  this  bold  design  can 
scarcely  be  appreciated  without  a  more  de- 
tailed account  of  it,  which  however,  I  trust, 
will  be  laid  before  you  during  this  session. 
The  other  is  a  stone  lighthouse,  called  the 
Skerryvore,  erected  by  Mr.  Alan  Stevenson, 
on  a  small  desolate  rock  tituated  about  11 
miles  W.8.W.  of  the  island  of  Tyree,  and  50 
miles  from  the  mainland  of  Scotland.  The 
rock  is  exposed  to  the  full  fury  of  the  North 
Atlantic,  and  is  surrounded  by  an  almost 
perpetual  surf.  The  talent  and  perseverance 
of  the  engineer  enabled  him,  however,  to 
complete,  without  loss  of  life  or  limb — 
great  as  were  the  difficulties  he  had  to  con- 
tend with — a  structure  far  exceeding  the 
dimensions  of  the  famed  Eddystone  and 
Bell-rock  Lighthouses,  their  relative  heights 
being-— 

The  Eddystone ....     68  feet. 

The  Bell  Rock  ....  100  feet. 

The  Skerryrore     . .   130  feet  6  inches. 

The  difficulties  of  the  construction,  the 
merits  of  the  structure,  and  the  system  of 
lighting,  are  so  fully  described  in  Mr.  Ste- 
venson's published  account  of  it,  that  it  is 


not  necessary  for  me  to  do  more  than  to 
point  to  it,  as  one  of  the  remarkable  works 
of  the  present  day,  of  which  we  have  justly 
reason  to  be  proud.  In  steam  narigation, 
great  efforts  luive  been  made  by  some  of  the 
principal  marine  engineers  and  the  builders 
of  wood  and  iron  vessels.  The  result  has 
been  the  production  of  four  steamers,  with 
engines  by  Messrs.  Seaward  and  Miller, 
Penn,  and  Forrester,  in  vessels  built  re- 
spectively by  Messrs.  Mare,  Miller,  Thomp- 
son, and  Laird,  for  conveying  the  mails ;  and 
an  equal  number  of  engines  by  Messrs. 
Maudslay  and  Field,  Forrester,  and  Bury, 
in  vessels  by  Messrs.  Wigram»  Mare,  Laird, 
and  Vernon,  for  carrying  passengers  be- 
tween Holyhead  and  Dublin,  which  have 
attained  the  speed  of  nearly  18  miles  per 
hour,  and  accomplish  the  passage  on  an 
average,  in  four  hours.  By  these  means, 
when  the  Britannia  tubular  bridge  is 
completed,  the  journey  between  London 
and  Dublin  may  be  accomplished  within 
eleven  hours.  This  is  an  extraordinary 
advance  upon  the  opinions  of  only  a  few 
years  since,  when  it  was  reported  to  be  pos- 
sible to  perform  the  same  distance  in  fourteen 
hours.  The  exoellent  machinery  of  Messrs. 
Maudslay  and  Field,  and  of  Messrs.  Forres- 
ter and  Co.,  in  the  iron  steamers  built  by  Mr. 
C.  Mare  and  Mr.  J.  Laird,  have  also  contri- 
buted mainly  in  accomplishing  a  journey  to 
Paris,  as  we  have  recently  seen  it  performed, 
in  eight  hours  and  a  half;  giving  a  death- 
blow to  the  onerous  system  of  passports, 
which  hitherto  interfered  so  materially  with 
that  free  and  unrestricted  communication 
so  essential  for  the  mutual  benefit  of  the 
two  countries.  In  the  accomplishment  of 
this  rapid  communication,  with  Paris,  I  may 
be  permitted  to  feel  some  pride,  as,  in  my 
capacity  of  engineer  of  the  South-Eastem, 
and  in  my  professional  connection  with  the 
Boulogne  and  Amiens  Railways,  the  possi- 
bility of  expediting  the  intercourse  between 
the  two  capitals,  constantly  occupied  my 
mind ;  and  so  long  ago  as  in  Jnne,1843,  before 
the  present  fast  steam-boats  were  placed  on 
the  station,  I  undertook  and  accomplished 
the  task  of  conveying  the  Directors  and  their 
friends  from  London  to  Boulogne,  and  home 
again,  between  six  o'clock  in  the  morning 
and  ten  o'clock  in  the  evening,  with  a  suffi- 
cient interval  for  a  public  reception  at  Bou- 
logne. Among  the  builders  of  steam-ves- 
sels, Mr.  Scott  Russell  must  be  particularly 
mentioned,  for  the  successful  investigation 
and  application  of  the  wave  lines  to  the  forms 
of  vessels,  so  that  the  curves  of  least  disturb- 
ance can  at  onoe  be  adapted  to  a  vessel,  the 
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ultiiiiate,  or  greatest  Telooity  of  whieh  has 
been  previously  determined;  and  thus  high 
speedSf  and  easy  motion  through  the  water, 
oan  be  attained ;  whilst  a  given  immeraion 
ii  arrived  at  with  oerUinty.    These  points 
were  remarkably  shown  in  the  Mancheiier, 
a  vessel  for  carrying  passengers  across  the 
Humber,  at  New  HoUandp  and  with  its  eon- 
sort  steamer  the  aktffitM,  oonstrnoted  by 
Messrs.  Rennie,  beooming,  as  it  were,  float- 
ing bridges,  completing  the  line  of  the  Man- 
chester, Sheffield,  and  Lincolnshire  Railway, 
and  conveying  the  contents  of  the  traiais, 
from  point  to  point,  at  a  speed  of  about  six- 
teen miles  sn  hour.    In  connection  with  this 
railway  must  be  mentioned,  the  large  pon- 
toon, recently  bnilt  by  Messrs.  B.  B.  Wilson 
and  Co.,  of  Leeds,  from  the  design  and  un- 
der the  direction  of  Mr.  John  Fowler.   This 
immense  iron  vessel,  which  is  400  Iset  long, 
50  ft.  wide,  and  8  feet  deep,  with  a  deck  area 
of  20,000  square  feet,  serves  as  a  floating 
landing  stage  for  these  fkst  passago- steamers, 
rendering  the  railway  trains  independent  of 
the  tide  and  of  the  muddy  shores  of  the 
Humber.    The  deck-area  of  this  landing 
stage  ia  about  half  that  of  a  somewhat  simi- 
lar structure  built  a  short  time  previous 
from  my  designs,  and  under  my  direction, 
at  Liverpool,  and  of  which  a  description  and 
drawings  will  be  prepared  for  an  early  meet- 
ing of  the  Institution}  as  an  earnest  of  my 
intention  to  practice  what  I  have  ventured  to 
Impress  upon  all  those,  who  not  only  possess 
the  information,  but  the  power  of  imparting 
it,  for  the    beneflt  of   their  professionid 
brethren.    A  number  of  flue  steamers  have 
also  been  constructed  for  the  Government, 
for  private    oompanies,    and    for   foreign 
States,  in  which  the  beautiful  engines  of 
Maudslay  and  Field,  Miller,  Seaward,  Penn, 
Napier,  Rennie,  and  others,  hsTC  fully  main- 
tained their  European  reputation.    This  in- 
complete sketch  of  a  few  of  the  engineering 
works  of  the  past  year,  leaves  untouched 
that  vast  subject,  die  railway  system,  to- 
vrards  the  completion  of  which  much  hss 
been  accomplished  within  the  last  twelre 
months,  without   that    public    excitement 
which  accompanied  all  its  former  progress. 
Thera  are  now  nearly  5,500  miles  of  railway 
completed  in  Oreat  Britain,  at  a  cost  of 
about  220,000,000/.   sterling;  which  im- 
mense sum,  derived  from  private  sources, 
has  been  expended  within  the  realm,  en- 
couraging in  an  extraordinary  degree  pro- 
ductive iudustry  of  all  kinds,  and  inducing 
a  revolution  in  all  mercantile  transactions 
and  social  relations.    The  steam-engine  and 
the  power-loom  have  been  regarded  by  the 
ioberminded  political  economist  as  the  real 
sources  of  the  power  and  influence  of  Great 
Britain,  and  though  the  gallantry  of  her 


hardy  sons,  both  in  the  military  and  the  naval 
services  may  have  been  more  publicly  ap- 
parent, and  were  in  fact,  inestimably  yaluable 
when  called  into  action,  it  is  the  productive 
classes  of  this  oountry  that  oonstitute  its  real 
strength.  The  example  of  England,  in 
boldly  abandoning  the  ftnest  roads,  and 
adopting  throughout  the  length  and  breadth 
of  the  land,  a  net  work  of  iron  waya,  over 
which,  by  the  aid  of  steam,  passengen  and 
merehandise  are  conveyed  at  a  velocity,whleh, 
at  its  firat  proposition,  was  by  the  world 
deemed  worse  than  visionary,  first  filled  our 
eontinental  nelghbonn  with  astonishment, 
and  then  pompdled  their  imitation,  so  thai 
within  a  few  years,  by  this  new  power,  the 
relative  positions  of  the  continental  atatea 
are  changed,  and  the  ultimate  effeet  must 
be  to  introdnee  wants,  and  oonsequently 
civilisation,  to  the  most  remote  oomers  it 
the  world.  _ 

MnaiBS.  JOYCE  WD  C0.'8  PBHDULOnS 
STKAM  SNGINIS. 

On  Saturday  last  we  had  the  pleasure  of 
inspecting  a  steam  flour-mill,  which  haa  ra- 
cently  been  constructed  by  Messrs.  Joyce 
and  Co.,  of  Greenwich  Iron  Works,  for  the 
Smyrna  Steam  Flour-mill  Companjr's  Works 
at  Smyrna.      The  mill- work,  which  is  of 
Messre.  Joyce's  improved  construction,  with 
a  cast-iron  frame  and  bevel  gear,  is,  to  quote 
the  engineer's  (Mr.  E.  Galloway]  report — 
"  simple,  tastelVil,  and  effective,  and  Uie  de- 
tails amply  sufficient  for  grinding  and  dress- 
ing."   It  will,  when  completed,  work  14 
pairs  of  stones,  capable  of  grinding  1,000 
quartera  of  grahi  a  week,  and  is  driven  by  a 
pair  of  Joyce's  pendulous  engines,  of  50 
horses  power  nominally,  but  really  of  90 
hones  power,  and  capable  of  being  raised  to 
upwards  of  100  horses  power  by  a  small 
increase  of  steam  pressure  beyond  what  it  is 
proposed   to  work  at  generally.     With  a 
view  to    such  Increase    of   pressure,  the 
boilen  have  been  constructed  of  greater 
strength  and  capacity  than  would  ordinarily 
be  required,  so  much  so  that  it  was  esti- 
mated by  the  engineera  present  that  one 
boiler  would  generate  nearly  sufficient  steam 
for  supplying  the  two  engines,  which  might 
safely  be  worked  at  double  the  maximum 
degree  of  pressure.    The  engines,  as  indi- 
cated by  their  name,  have  their  cylinders 
suspended  by  hollow  trunnions  at  top,  for 
admitting  steam,  and  are  worked  on  Wolfs 
principle,  of  using  steam  both  at  high  pres- 
sure and  expansively.    They,  moreover,  are 
made  to  communicate  the  power  direct  to 
the  driving  shaft,  without  the  intervention  of 
connecting  gear,  which,  in  combination  with 
the  small  number  of  working  parts,  and  die 
simplicity  of  several  details  of  construction, 
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Illy  palsiited,  cannot  (aoeording  to  the 
report  qnotad  beifore)  ful  to  eniun  their 
working  eeonomically  at  regarda  the  oon- 
anaptimi  of  fdel  (under  3  Iba.  of  ooala  per 
bono  power  an  hoar),  and  with  a  gnat 


SPBOIVIOATIOm  OV  XNOLIBB  PATBMTS  BV* 
BOU.BD  nuniVG  TBB  WUK  BNDINa 
JAVUABT  a4»  1850. 

JoHK  HoiiLAKDy  IiarkhaH  RIMi  Clap- 
liam,  gentleBian.  fbr  a  nev  moiia  of  mai' 
mg  9i€€L  (A  eonunnnisatlon.)  Patent 
dated  Jnly  18,  1849. 

Mr.  Holland  piopoiea  to  conrert  wrovght 
Iron  artielea  into  ateel  by  ezpoaing  them 
kk  a  ftiraaoe  to  the  aetion  of  alternate  layen 
of  oaiboniaed  and  nnoarbonixed  materiala ; 
the  latter  eonaisting  of  ailk>wormi,  ailk 
ooooona,  ailk  waate,  &o.,  whieh  the  pa- 
tentee torrefiea,  or  highly  driea,  without 
carbonisation,  tlien  rednoea  to  powder,  and 
alorea  it  in  air-tight  Tcaaela  nntil  required 
for  nae.  When,  for  initance,  it  ia  deaired 
to  eoBTert  the  top  aurfaoe  of  raila  or 
pkraghaharea  to  the  depth  of  half  an  inch, 
tike  patentee  spreada  over  the  lorfaoe  of  an 
oren  or  fdmace  a  layer,  of  an  inch  deep,  of 
eoal-dnat,  ooal-alaek,  or  coke-powder,  or  of 
a  miztnre  of  these  inbitancea,  and  above 
tliat  a  layer,  of  equal  depth,  of  the  torrefied 
anbatance,  upon  wtiich  the  iron  artiolea  are 
plaeed,  with  their  anrftuiea  to  be  eteeled  in 
eontaet  with  the  torrefied  subatanoe,  care 
bdng  taken  to  coTcr  each  portions  aa  are 
not  to  be  steeled  with  clay.  The  fnmace  ia 
filled  with  a  series  of  layers  of  these  different 
■latertala,  and  heated  to  the  ordinary  tem- 
perature until  the  conversion  ia  effected, 
which  will  be  in  a  much  ahorter  time  than 
haa  hitherto  been  practicable,  and  may  be 
aacertained  by  testiDg  in  the  usual  way. 

To  convert  iron  ore  into  ateel,  it  is  first 
reduced  to  pieces  of  the  sixe  of  a  nut,  wal- 
nnty  or  egg,  and  then  well  washed  to  free  it 
from  dirt,  aud^  subsequently  enydoped  in  a 
paate  composed  of  equal  parts  of  day  and 
alack  lime  mixed  with  water,  and  subjected 
to  lieat,  after  which  it  ia  submitted  to  tlie 
abore  cementing  proceaa  in  crudblea  or  doae 


Ctetm.  —  The  application  of  ailk- worm 
diryaaHidea,  cocoons,  the  silkworm  and  ita 
prodncta,  and  the  reAiae  of  the  same,  to  the 
mannfaeture  of  steel. 

Thokab  Walker,  Birmingham,  store 
manulhcturer.  For  improvemenU  im  booU 
and  thoet,  and  in  the  mamtfaetwre  qf  partt 
^  hooU,  $hoe$t  eloffi,  and  goUmket.  Patent 
dated  July  18,  1850. 

Thla  faiTention  coniiats  in  oonitructing 


the  lerolvlng  heela  of  boota,  ftCi  In  any 
of  the  fbllowiog  modes  t-^ 

1.  A  metal  ring,  having  an  inside  should 
der  at  bottom,  which  oontaina  a  Terolving  lea- 
ther disc,  and  an  external  flange  at  top  fitted 
witii  an  outer  collar,  which  Sm  attached  to 
the  heel  part  of  the  sole,  and  thereby  retaina 
the  ring  in  podtion,  without  at  all  interfer- 
ing with  the  firee  action  of  the  diac  to  which 
the  bed  Itaalf  ia  made  Cut,  ao  tiiat  the  two 
may  be  cauaed  to  rotate  at  pleaaure. 

2.  A  metd  ring  ia  uaad  to  form  the  ex- 
temd  part  of  the  heel,  and  ia  retained  in 
podtioB  by  a  centrd  diac  of  leather  (con- 
nected to  the  sole),  which  at  the  same  time 
allows  it  to  rerolre. 

3.  Inatead  of  the  metd  ring  being  oon- 
strncted  aa  in  Die  first  instance,  it  may  be 
made  with  the  dde  to  incline  inwards,  ao  as  to 
fbrm  a  kind  of  hollow  cone,  and  it  ia  retdned 
in  podtion  by  means  of  a  centrd  diac  of 
leather  aaade  lut  to  the  aole,  while  the  bed 
is  attadied  to  a  collar  of  leather  previously 
slipped  over  tiia  cone,  and  la  conaeqnentiy 
free  to  revolve. 

The  patentee  deacribea  some  modifieationa 
of  the  preceding  arrangements,  and  atafeea 
that  gutta  pareha  may  be  used  inatead  of 
leather. 

4.  It  ia  proposed  to  mannftusture  the  me- 
tallic rings  by  first  stamping  them  out  of 
sheet  metal,  and  then  subjecting  them  to  the 
action  of  suitably-formed  dice  to  give  them 
the  required  shape. 

Ctotma.— 1.  The  mode  of  manufacturing 
the  heela  of  boota  and  shoes,  whereby  the 
centrd  diac  and  hed  may  be  allowed  to 
revolve  together. 

2.  The  mode  of  manufkctnring  tiie  heda 
of  boota  and  shoes  whereby  the  exterior 
metd  ring  may  be  allowed  to  rotate. 

3.  The  combining  a  conicd  metal  ring 
with  other  parte  to  produce  a  revolving 
hed. 

4.  Stamping  the  rings  employed  in  the 
manufacture  of  revolving  heels  for  bootSy 
dices,  dogs,  and  goloshes. 

ANnnnw  Pnonn  How,  of  the  United 
States,  now  redding  in  BasinghaU-atreet, 
engineer.  For  an  kuirumeni  or  hutm* 
mmU  for  &$eertaining  the  aaUnea  pf  water 
in  etemn  boikre.  Patent  dated  July  18, 
1849. 

Thia  invention  consists  of  an  inatrument, 
termed  by  the  patentee  a  '' sallnometer,'' 
by  the  nae  of  which,  and  the  mere  inspection 
of  the  indicationa  which  it  affords,  the  exact 
dqfree  of  density,  and  eonaequently  of  sdt- 
ness,  posseesed  by  the  water  in  the  boilera 
of  marine  steam  engines,  can  be  ascertained 
at  all  timea  and  under  all  circumstances,  in- 
pendentiy  of  the  pressure  in  the  boiler,  and 
the  engineer  be  thereby  enabled  to  deter- 
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mine  when  the  water  hai  attained  to  such  a 
degree  of  saturation  ai  to  render  freshening 
necessary,  in  order  to  prevent  deposition  of 
salt  from  taking  place.  This  instrnment 
consists  of  a  rerScal  cylinder  communicating 
at  bottom  with  the  lower  and  upper  strata 
of  the  water  in  the  boiler,  by  means  of  two 
passages,  and  containing  a  floating  hydro- 
meter, which  carries  a  gradnated  stalk.  The 
cyUnder  is  provided  with  an  overflow  and 
waste  pipe  and  a  thermometer. 

When  the  boilers  are  at  work,  one  only 
of  the  passages  is  kept  open  at  a  time.  The 
consequence  is,  that  the  cylinder  is  first 
ftlled  to  the  height  of  the  mouth  of  the  over- 
flow pipe,  and  that  then  a  continuous  inflow 
takes  place  on  the  one  hand  from  the  boiler, 
and  a  continuous  outflow  through  the  waste 
pipe  on  the  other ;  that  is  to  say,  there  is  a 
constant  flow  of  water  through  the  salino- 
meter,  of  the  same  density  precisely  as  the 
water  in  that  part  of  the  boiler  from  which 
the  supply  is  derived,  and  which  density  is 
shown  on  the  gradnated  stalk  of  the  hydro- 
meter. A  thermometer  is  combined  with 
this  instrument,  because  the  density  or  salt- 
ness  of  tiie  water  varies  with  the  degree  of 
temperature,  and  it  is  necessary  to  correct 
the  indications  of  the  hydrometer  by  those 
of  the  thermometer,  as  often  as  the  hydro- 
meter rises  or  falls  beyond  the  standard 
point  to  which  it  may  have  been  graduated. 
C/aJM.— The  peculiar  arrangement,  com- 
bination, and  adaptation  of  means  (each  by 
itself  wdl  known)  embodied  in  the  single 
instrument  before  described,  whereby  tiie 
marine  steam  engineer  is  enabled,  by  the 
mere  inspection  of  the  said  instrument,  to 
ascertain,  at  all  times  and  under  all  drcnm- 
stanoes,  the  density  of  the  water  in  the 
boiler,  independently  of  the  pressure  within 
the  boiler. 

Byan  Lbioh,  Aahton-under-Lyne,  cot- 
ton-spinner. Fbr  eertoHm  improvement  m 
eommmnieatinff  eteam  or  other  power  for 
drUring  machinery.  Patent  dated  July  18, 
1849. 

In  the  drawings  which  accompany  Mr. 
Leigh's  specification,  his  improvements 
are  represented  as  applied  to  oscillating 
steam  engines,  in  the  following  manner: 
— The  framework  is  keyed,  or  otherwise 
securely  attached  to  two  foundation  cham- 
bers, connected  together  by  a  central  pipe, 
whidi  form  the  condenser.  The  cylinders, 
which  are  four  in  number,  are  connected  in 
pairs  by  their  respective  rods— the  rod  of 
the  one  passing  through  a  fork  in  the  rod  of 
the  same  pair— to  two  cranks  on  the  same 
shaft.  These  cranks  are  placed  at  an  obtuse 
angle  of  135**,  in  order  that  the  shaft  may 
receive  a  fresh  impulse  at  every  quarter  of  a 
revolution.    The  cylinders,  instead  of  being 


supported  on  hollow  trunnions,  which  admit 
steam  to  their  interiors,  are  supported  on 
centres  passing  through  suitable  stuffing- 
boxes,  in  bosses  cast  or  fixed  to  the  frame. 
One  of  the  bosses  for  each  cylinder  is  made 
hollow,  and  communicates,  by  a  diamber 
and  passage  in  the  frame,  with  a  pipe  leading 
from  the  boiler.    At  the  other  end  of  the  boss 
there  is  a  pipe,  which  is  bent  round  and  con- 
nected to  a  steam  chamber  attached  to  the  cy- 
linder, which  contains  the  slide  andexpansion 
valves  for  regulating  the  admission  of  steam 
thereto.  The  steam,  when  exhausted,  escapes 
through  apertures  into  a  chamber  formed  by 
a  jacket,  which  envelopes  a  portion  of  the 
cylinder,  whence  it  passes,  by  a  flexible  pipe, 
to  the  condenser  or  atmosphere.   The  slides 
are  made  with  ledges,  whidi  cover  the  ports, 
and  to  which  the  valve-rod  is  made  fast,  so 
that  they  maj    be  always  in  view,  instead  of 
being  hidden  as  is  at  present  usual.  The  ex- 
pansion valve  is  worked  by  an  eccentrio,  in- 
dependently of  the  one  which  works  the  slide 
valve.  The  slide  valve  eccentric  is  keyed  on 
the  crank  of  the  shaft,  and  carries  at  the  other 
end  a  ring,  with  internal  teeth,  while  its  boss 
carries  loosely  the  eccentric  of  the  expansion 
valve,  which  b  also  furnished  with  a  ring  hav- 
ing internal  teeth.    Between  the  two  rings  is 
placed  a  spur  wheel,  which  carries,  above 
and  beneath  the  crank,  two  pairs  of  pinions 
keyed  on  the  ends  of  two  spindles,  free  to 
revolve  therein.    The  pinions  of  each  pair 
gear  into  the  internally  toothed  rings  of  the 
fast  and  loose  eccentrics,  so  that  the  rotary 
movement  of  the  former  is  imparted  to  the 
latter,   and,  by  means  of  their  respective 
connecting  rods,  to  the  slide  and  expansion 
valves,  which  are  thus  made  to  act  uni- 
formly,   and    the    thoroughfare    entirely 
opened     at    the    commencement  of    the 
stroke.     That   is,  supposing    always   that 
the  spur   wheel   is   free  to  revolve  with 
the  rest.     But  when  it  is  held  fast  by  the 
following  arrangement,  the  relative  positions 
of  the  eccentrics  will  be  altered,  and  the 
steam  cut  off  at  a  different  portion  of  the 
stroke.    The  spur  wheel  at  top  takes  into  a 
worm  fixed  on  a  horizontal  shaft,  one  end 
of  which  is  fitted  with  a  friction  roller,  and 
rests  thereby  upon  a  flat  surface  in  connec- 
tion with  the  steam  governor.    The  cylinder 
lid  and  gland  above  it  are  made  hollow,  to 
contain  oil  for  lubricating  the  piston  and 
piston  rod.    The  air  pump  is  worked  by  a 
connecting  rod  from  the  crank,  and  fitted 
with  slide  valves,  which  are  arranged  and 
worked  as  in  the  preceding  case,  so  that 
when  the  portion  of  the  cylinder  above  the 
piston  is  in  communication  with  the  hot 
well,  it  will  be  cut  off  from  the  condenser, 
between  which  and  the  portion  of  the  cyUn- 
der beneath  the  piston,  communication  will 
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be  opened,  and  cut  off  from  the  hot  well, 
whereby  the  water  of  condensation  will  be 
drawn  from  the  condenser  and  ejected  into 
the  hot  well  at  both  ttrokea  of  the  piston. 

The  patentee  proposes  to  disconnect  the 
ibaft  of  paddle-wheels  or  other  propellers, 
and  to  work  them  by  separate  and  indepen- 
dent engines,  also  to  pais  the  worm  shaft  np 
to  the  deck,  so  that  the  wheels  may  be  worked 
by  variable  power,  or  caused  to  act  in  differ- 
ent directions,  as  reqnured. 

The  last  improTements  specified  by  Mr. 
Leigh  refer  to  steam  boilers  and  steam* 
boiler  fomaoes,  and  consist  in  snbstitnting 
for  the  ordinary  brick  setting,  metal  cham- 
bers, which  support  the  boilers  and  contain 
Ike  feed  water,  which  is  consequently  heated 
before  its  entry  to  the  boilers.  The  cham- 
bers are  open  at  top  to  the  atmosphere,  to 
prevent  any  dangerous  accumulation  of 
steam  therein. 

The  doors  of  the  furnace  are  fastened  on 
a  rod,  which  receives  a  slow  vibrating  mo- 
tion from  the  steam  engine,  and  are  provided 
with  ledgea  projecting  inwards  underneath 
tiie  outlet  of  the  coal  hopper,  so  that  when 
the  door  moves  back,  the  hopper  will  be 
opened  and  the  coals  allowed  to  fall  through 
on  to  the  dead  plate,  whence  they  will  be 
pushed  on  to  the  fire-bars,  and  the  hopper 
dosed  by  the  forward  movement  of  the  door. 
The  fixed  furnace  bars  are  eonstmcted  in 
the  ordinary  way,  while  the  place  of  every 
other  one  is  occupied  by  two  rocking-bars, 
placed  one  behind  the  other,  and  attached 
to  rods  which  are  connected  to  the  vibrating 
frame,  whence  they  derive  their  motion  and 
impart  it  to  the  rocking-bars.  Behind  the 
bridge  of  the  furnace  are  placed  tubes,  ar- 
ranged alternately  in  horisontal  and  vertical 
positions,  and  communicating  at  both  ends 
with  the  boiler. 

CUnmi, — ^The  mode  of  mounting  the 
oseillatiog  cylinders  of  steam  engines  on 
pointed  or  other  centres,  not  being  steam 
paasages.  The  steam  being  admitted  by 
pipes,  as  described,  or  by  other  equivalent 
and  suitable  arrangements. 

2.  The  mode  of  surrounding  the  cylinder 
with  a  steam  jacket,  into  which  the  steam  is 
passed  previously  to  its  being  discharged 
into  the  condenser  or  atmosphere. 

3.  The  use  of  flexible  pipes  for  conveying 
the  discharged  steam  from  the  jacket  to  the 
condenser. 

4.  The  mode  of  mounting  the  slides  upon 
the  cylinder,  which  admits  of  their  being 
always  in  view. 

5.  The  method  of  mounting  the  expansion 
valve,  whereby  the  throttle  valve  is  dis- 
pensed with,  and  the  steam  thoroughfare 
opened  to  the  full  extent  at  any  moment  of 
^  stroke. 

6.  The  mode  of  connecting  four  cylinders 


to  the  same  shaft,  to  dispense  with  the  use  of  a 
fly-wheel. 

7.  Making  the  cylinder  lid  and  gland 
hollow. 

8.  The  adaptation  to  the  air-pump  of  a 
slide  valve,  similar  to  one  before  described, 
whereby  communication  is  alternately  eatab- 
lished  between  either  side  of  the  piston,  and 
the  hot  well,  and  the  condenser. 

9.  The  employment  of  hollow  metal  sides 
to  support  the  boilers,  instead  of  the  ordi- 
nary  brick  setting. 

10.  The  mode  of  feeding  the  fdmaee  with 
fuel  by  means  of  vibrating  doors  and  pro- 
jecting ledges. 

11.  The  arrangement  of  oscillating  fire- 
bars. 

12.  The  method  of  transmitting  powek 
by  the  arrangement  of  cranks  and  connect- 
ing-rods, as  described. 

13.  The  mode  of  working  paddle-wheds, 
or  other  propellers,  by  connecting  them  to 
separate  and  independent  engines,  in  order 
that  variable  degreea  of  power  may  be 
appUed,  or  that  they  may  be  caused  to  act 
in  opposite  directions. 

Hiram  Tuckbb,  Roxbnry,  Massachu- 
setts, U.S.  For  a  eertcUn  luw  and  improved 
num^faeture  qf  numteipieeee.  Patent  dated 
November  2,  1849. 

The  patentee  in  this  ease  has  ornamented 
the  heading  of  his  spedfication  witii  oertafai 
specimens  of  his  artistic  skiU,  which  are, 
we  presume,  at  the  same  time,  emblematically 
expressive  of  his  national  aspirations.  Ilie 
British  lion  and  unicorn  are  represented 
in  one  comer  huddled  together  for  mutual 
support,  with  the  shield  dnmsily  set 
between  them,  and  glancing  askance  at 
the  American  eagle,  which  occupies  the 
other  comer,  bearing  in  its  talons  an  es- 
cutcheon ornamented  with  the  stars  and 
stripes,  and  intent  apparently  on  making 
one  fell  swoop  upon  its  terrified  foe.  To 
neutralise,  however,  the  effect  of  this  allego- 
rical representation  of  what  the  future  has 
in  store  for  us,  the  flags  of  the  respective 
States  are  joined  together  in  the  centre. 

The  invention  has  for  its  object  the  manu" 
factnre  of  cheap  mantelpieces  in  imitation 
of  marble  and  other  kinds  at  present  in  use, 
and  is  effected  by  making  the  frame  of  cast 
iron,  with  rebates  to  hold  plates  of  glass, 
on  Uie  back  of  which,  an  imitation  of  mar- 
ble or  other  material,  or  a  landscape  or  other 
design  is  painted  or  stained.  The  plates  are 
retahied  in  position  by  plaster  of  Paris  or 
other  cement,  and  the  metal  work  japanned  or 
polished  according  to  the  design  on  the  glass. 

[A  very  palpable  copy  of  one  of  Miss 
Wallace's  many  beautiful  methods  of  house- 
hold decoration.  (See  AfecA.  Map.  voU 
xlix.,  p.  224.)] 

Claim. — ^The  new  article  of  manufacture 
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prodveed  u  befoM  deieribed.    [Here  fol* 
lows  a  long  statement  of  the  meriti  of  the 
inTsntion.] 

Rbubbn  Plant,  HoUy  Hall  CoUiery, 
Dndlej,  Worcester,  ooal  master.  For  im- 
prwmmiU  m  mMmg  bar  or  wrought  tron. 
Patent  dated  July  13, 1849. 

(For  speciflcation  see  on/e  p.  61.) 
Jamss  Ubhbr,  Edinburgh,  gentlemen. 
Jbr  ts^provMMntt  te  HUing  kmd.    Patent 
dated  July  18, 1849. 

CTasmt.— 1.  The  application  of  a  series 
•f  onrred  plonghs  in  tlie  same  plane  arovnd 
an  axis,  so  that  snoh  ploughs  shall  come 
into  action  in  snccession. 

2.  The  eonstmeting  of  maehinery  for 
tilling  land,  in  which,  on  motion  being  giTen 
to  the  rotary  plonghs  or  other  tilling  instni- 
ments,  the  resistance  of  the  earth  to  the 
plonghs  or  other  tilling  instmments,  as  they 
enter  and  trard  tiirongh  the  eartii,  shall 
eanse  the  machine  to  progress  along  the 
land,  as  herein  explained. 

(For  spedftcation  see  mUe  p.  70.) 
Samubl  Cunliftb  LisTBB,  Bradford, 
York,  Esq.,  and  Gbobob  Edmond  Donis- 
TBOBJW,  Leeds,  York,  manufacturer.  For 
iwyrortiwtmii  in  prqnuinff  combing,  tmd 
tfbming  tsoo/.  (A  communication.)  Pft- 
tent  dated  July  18,  1850. 

The  improTcments  which  form  the  sub- 
jeet  of  the  present  patent  are— 

1.  The  applioation  of  sereral  apparatuses 
instead  of  one  only,  as  has  hitherto  been 
enstomary,  to  the  feeding  of  wool  in  CTcn 
■eenmulations  on  to  the  pointed  surface  of  a 
oylfaider,  whence  it  may  be  doffed  conti- 
nuously, testead  of  being  wound  round,  as 
usual. 

2.  Giving  a  lashing  motion  to  the  feed 
iqyparatns,  before  which  the  porcupine  cylin- 
der is  caused  to  move  slowly,  whereby  a 
oomparatirely  large  quantity  of  wool  will  be 
lashed  on  to  the  part  nearest  to  the  feed 
apparatus  at  the  commencement,  which  will 
decrease  as  the  distance  between  the  porcu- 
pine cylinder  and  feed  apparatus  increases. 

3.  Frerenting  stress  and  injury  to  the 
combs,  and  the  wool  curling  round  them 
during  the  combing  operation,  by  caunng  a 
plate  to  take  in  and  out  from  between  the 
rows  of  teeth,  and  thereby  press  the  fibres 
against  tiie  head  of  the  oomb. 

4.  Applying  plates  to  the  holding-comb, 
in  a  similar  manner  as  in  the  preceding  case, 
during  the  action  of  tiie  working  comb. 

5.  The  application  of  steam  to  wool  for 
the  purpose  of  fixing  the  fibres. 

6.  The  application  of  dyers'  tubes  between 
the  feeding  rollers  and  the  flyers  or  spinning 
instruments. 

Cfajms.— 1.  The  mode  of  drawmg  wool 
by  rollers,  as  described. 
2.  The  use  of  steam  for  fixing  fibres  of 


wool,  drawn  or  «xtended  by  maebaiiiea] 

means. 

^ee^icaHon  Dm,  bui  not  EnroiUd. 

William  Bbowm,  St  James',  Clerken- 
well,  machinist  i  Hbkey  Mafplb,  CWld's- 
hill,  Hendon,  electric  engineer ;  and  Wil- 
liam Williams,  jun.,  Birmingham,  gen* 
tieman.  3Pbr  improvmnenta  in  eommsni- 
eatinff  initiligenee  by  meam  of  oleeMeUy, 
and  in  improffomenti  in  oUetrie  eloeii* 
Patent  dated  July  18,  1849. 

bboxnt  ambbioan  patbnts. 

(jfel«cted  firom  the  Report  of  Mr.  Keltor,  In  the 
Franklin  Journal.) 

Fob  an  Impbovbmbnt  in  Stotbs  Fom 
Hbating  Apabtmbnts.  Jamoi  fliteUt 
and  /bbms  Colo. 

The  patentees  say,— The  nature  of  the 
first  part  of  our  hiTention  consists  in  com- 
bining the  chamber  of  combustion,  in  which 
the  fuel  of  any  desired  kind  is  burned,  with 
a  drum  or  chamber  for  the  combustion  and 
circulation  of  the  infiammable  matter  erolted 
from  the  combustion  of  the  ftiel,  by  means 
of  what  we  term  a  <' throat,"  through  which 
the  products  of  combustion  pass  from  the 
chamber  of  combustion  to  be  inflamed  in  the 
said  throat  and  drum. 

The  second  part  of  our  invention  oonsiBtB 
in  admitting  a  jet  or  jets  of  atmospheric  air 
to  the  throat  which  forms  the  communica- 
tion between  the  chamber  of  combustion 
and  a  drum  or  furnace  chamber,  tliat  the 
inflammable  gases  evoWed  from  the  combus- 
tion of  the  friel,  in  the  fire-chamber,  may  be 
mingled  with  the  atmospheric  air  hi  their 
passage  through  the  throat,  and  be  thereby 
inflamed,  and  pass  in  an  inflamed  and  In- 
flaming state  into  the  drum,  or  heating  or 
working  chamber  of  a  fiirnaoe,  that  the 
flame  may  circulate  beyond  the  throat,  and 
then  return  to  the  exit  pipe,  which,  in  a 
Tcrtical  apparatus,  is  placed  below  the  upper 
aperture  of  the  throat,  the  equlTalent  posi- 
tion being  retained  when  the  position  of  the 
apparatus  is  changed,  this  arrangement  pre- 
yenting  the  flame  from   taking  a  direct 
course  to  the  discharge  pipe. 

The  third  part  of  our  luTention  consistB 
in  making  the  lower  aperture  of  the  throat 
larger  tiian  the  upper  aperture  thereof,  that 
the  inflammable  gases  and  atmospheric  air 
may  be  the  better  co-mingled  in  their  pas- 
sage through  the  throat,  and  thereby  insure 
a  more  perfect  combustion. 

The  fourth  part  of  our  invention  consists 
in  making  the  throat  with  an  enlargement 
between  the  lower  and  upper  apertures,  that 
the  gases  that  enter  the  throat  from  the 
chamber  of  combustion  msy  hate  room  to 
mingle  with  the  supply  of  atmospheric  sir 
before  they  pass  up  and  out  of  the  aoBaHfir 
aperture  aboye  into  the  drum. 
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dilM.— Wbat  we  claim  u  <mr  inreotloii 
if,  1ft,  ndfBJttiny  atmofpherio  air  to  the 
throat  whidi  forma  the  oommanioatlon  be* 
tween  the  chamber  for  the  oomboftion  of 
the  fael  and  the  drum,  that  the  inflammable 
geaea  erolved  from  the  eombvatioii  of  the  AmI 
in  the  fire-chamber  may  be  mingled  there- 
with in  paffing  through  the  faid  throat,  and 
be  thereby  elfectluUy  inflamed,  and  pafa  in 
an  inflamed  and  inflaming  atate  into  tiie 
dnrai* 

2nd.  We  claim  making  the  lower  aperture 
of  the  throat,  that  forma  the  communication 
between  the  fire  chamber  and  dram,  larger 
than  the  upper  aperture  thereof,  that  the 
inflammable  gafca  and  atmoapheric  air  may 
be  the  better  co-mingled  in  their  paatage 
through  the  throat,  and  thereby  inaure  a 
more  perfect  combuation. 

And,  finally,  we  claim  making  the  faid 
throat  with  an  enlargement  between  the 
upper  and  lower  aperturea  thereof,  that  the 
gaaea  that  enter  the  faid  throat  may  haye 
room  to  fliingle  with  the  supply  of  atmo- 
apheric air  bdfore  they  pafa  up  and  out  of 
the  amaller  aperture  above  into  the  drum. 
(7b  b€  eomtiiwed  in  our  next,) 

OeoiogUal  Priza. — The  Coandl  of  the  Geological 
Society  of  DubUn  potted  the  foUowing  retoJutlon 
on  the  5th  of  December  Ittt :— Retolved  :  "  That 
three  prteM  be  offered  by  the  Society,  each  of  the 
Talne  of  five  ponndt  in  bookt,  to  be  awarded  for 
tlM  three  mottvaluable  papert  In  the  order  of  merit, 
that  thall  be  commnnicated  and  read  to  the  Society 
prior  to  the  Sltt  of  December,  1850,  on  theoretical 
or  deteriptiTo  geology,  or  the  application  thereto  of 
SBT  of  the  kladied  tdencet."  The  competition  it 
to  be  tn9  to  all  pertoni,  excepting  only  memberi 
of  tiM  eoandl  of^the  Society. 

UST  OF  eCOTOB  PATBMT8  FBOK  22kD  OF 
DBOBMBSn,  1849,  TO  THB  22ND  OF  JA- 
KUABT,  1850,  INCLUaiYB. 

Jamei  Uther,  of  Edlnbuigh,  gentleman,  for  im- 
vrorementt  In  machinery  for  tilling  land.  Sealed, 
Deeember  14 ;  tlx  montht. 

John  Strooghton  Chriitle,  No.  IS,  Craven-ttreet, 
Strand,  Middletcx,  £tq.,  for  an  Improyed  conatruc- 
tSon  of  wrought  iron  wheelt,  and  machinery  for 
eActing  the  tame.  (Communication.)  Deeem- 
ber S4;  four  montht. 

Richard  Hobton,  M.D.,  of  Leedt,  York,  for  cer- 
tain improrementt  in  the  manu&cture  of  horse 
tkoea,  and  in  apparatut  for  taking  the  meature- 
ment  of  horte  thoet  or  hortet  hoott.'*  December 
26  {  tix  montht. 

Wniiam  Ackroyd,  of  Blrkenthaw  Millt,  near 
Laedt,  York,  manu£tcturer,  for  improvementt  in 
dretilng  and  cleaning  wortted,  and  wonted  mixed 
with  ootton  and  other  fabrlct,  after  they  have  been 
wwren.    (Communication).     Dec.  31;  tix  montht. 

J<rim  Baraham,  of  Kbigtton,  Surrey,  manulhc- 
tni«r,  for  improvemectt  ui  separating  the  cocoa 
lllMre  firom  cocoa-nut  hutki.    Dec,  S 1 ;  four  months. 

John  Chritt^hert,  of  Heavitree,  Devon,  formerly 
merchant  and  thip  owner,  for  improyementt  In 
nftTal  architecture.    Dec.  91 ;  tlx  montht. 

Alexander  Brodie  Cochrane,  Jnn.,  and  Archibald 
Slate,  both  of  Dudley,  Worcetter,  for  improvementt 
in  the  manwfarture  of  iron  plpea  or  tubet.  Decem- 
ber 31 ;  tlx  montht. 

Joeeph  Buich,  of  Ciaig  Wozki,  near  M aedeilitld, 


engineer,  for  improvementt  in  printing  on  Mtton, 
woollen,  illk,  paper,  and  other  Ikbrlet  andmaterialt. 
December  81 ;  tlx  montht. 

Winoetlat  Le  Baron  de  Traux  de  Wardln,  of 
Liege,  in  the  province  of  Liege,  in  the  kingdom  of 
Belgium,  for  certain  improvements  in  loomt  for 
weaving  linen,  woollen,  and  ootton  clotht,  and  in 
maehinet  for  preparing  the  yam  for  tnch  cloths, 
before  entering  the  loom,  and  In  a  madiine  for 
finishing  gray  and  bleached  linen  clotht.  January 
8;  tlx  montht. 

William  Henry  Wilding,  of  the  New-road,  Mid- 
dletex,  gentleman,  for  certain  Improvementt  in 
enginet  and  machinery  for  obtaining  and  applying 
motive  power.    Jailiiary4;  tix  months. 

Charka  Cowper,  of  Southampton-bulldiogt,  Hid- 
dletex,  patent  agent,  for  Improvementt  in  ma- 
chinery for  raiting  and  lowering  weightt  and 
pertons  In  mines,  and  In  the  arrangement  and 
construction  of  steam  engines  employed  to  put  in 
motion  such  machinery;  part  of  which  improve- 
mentt are  applicable  to  other  utefUl  purpotet. 
(Being  a  communication.)  Jaouaty  4 ;  tix  months. 

Beuben  Plant,  of  Holly  Hall  Colliery,  near  Dud- 
ley, Worcester,  coalmatter,  for  Improvements  in 
making  wrought  and  bar  iron.  January  7;  tix 
montht. 

Samuel  Colt,  of  Trafalsar-tquare,  Middletex, 
gentleman,  for  improvementt  in  fire  arms.  Janu- 
ary 7;  six  months. 

Thomas  Lightfoot,  of  Broadoak,  within  Acciing- 
ton,  Lancaster,  chemist,  for  improvements  in  print- 
ing and  dyeing  fabrics  of  cotton,  and  of  other  fiorout 
materialt.    January  7 ;  tix  montht. 

Thomat  Richardson,  of  the  town  and  county  of 
Newcastle-upon-Tyne,  chemist,  for  improvementt 
in  the  manufacture  of  Epsom  and  other  magnesian 
taltt,  also  alum  and  sulphate  of  ammonia.  January 
11;  tix  montht. 

Jerome  Andre  Drieu,  of  Manchester,  machinitt, 
for  certain  improvements  in  the  manufacture  oC 
wearing  apparel, and  in  the  machinery  or  apparatus 
connected  therewith.    January  14;  six  months. 

Thomas  Auchterlonle,  of  Glasgow,  manufacturer 
and  calico  printer,  for  improvements  in  the  produc- 
tion of  ornamental  fabrics.  January  14;  six 
montht. 

Andrew  Barclay,  of  Kilmarnock,  Ayr,  North 
Britain,  engineer,  for  improvements  in  the  smelt- 
ing of  iron  and  other  ores,  and  in  the  manufacture 
or  working  of  iron  and  other  metals,  and  in  certain 
rotary  engines  and  fons,  machinery  or  apparatus  as 
connected  therewith.    Janiuiry  14;  six  months. 

Peter  Armand,  Le  Comte  de  Foutalnemoreau,  of 
4,  South- street,  Flnsbary,  patent  agent,  for  im- 
provementt in  tpinnlng  flbrout  substances.  (Com- 
mnnicatlon.)    January  16 ;  six  months. 

Joe  SIdebottom,  of  Pendlebury,  Lancaster,  mana- 
ger, for  Improvements  in  steam  engines.  Januaiy 
18 ;  six  montht. 

William  Edward  Newton,  66,  Chancery-lane, 
Middlesex,  civil  engineer,  for  certain  improve- 
ments in  pumps,  and  in  machinery  or  apparatus  for 
working  the  same,  which  latter  improvements  are 
also  applicable  for  working  other  machinery.  (Com- 
munication.)   January  18;  six  months. 

John  George  Barton,  of  Regent's-park,  Middle" 
sex,  gentleman,  for  certain  improvements  In  print" 
ing  and  dyeing  materialt.  (Communication.) 
January  31 ;  six  montht. 

Robert  WUton,  of  Low-Moor  Iron  Works,  York, 
engineer,  for  improvementt  in  steam-englue  bollera, 
andmethodt  of  preventing  accldentt  in  working 
the  same.    January  21 ;  four  months. 
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JANTTAKT,  1850. 

Osgood  Field,  of  London,  merchant,  for  improve- 
ments in  anchors.    January  3. 
Peter  Falxbalm,  of  Leedt,  Yoik,  machinitt,  and 


80 


WEBLY  LIST   OV  KEW  ENGLISH   PATENTS   AND   DESIGNS. 


John  Hetherington,  of  Manchester,  Lancaster,  roa- 
chinUt,  for  certain  improveroeDts  in  machinery,  for 
preparing  and  spinning  cotton,  flax,  and  other 
fibrous  substances.  (Part  communication.)  Ja- 
nuary 12. 

Richard  Hobson,  of  Leeds,  York,  doctor  of  me- 
dicine, of  certain  Improvements  in  the  manufacture 
of  horse  shoes,  ana  In  apparatus  for  taking  the 
measurement  of  horse  shoes  or  horses  hoofs.  Ja- 
nuary 15. 

John  Jordon,  of  Liverpool,  engineer,  for  cer- 
tain improvements  in  the  construction  of  ships 


and  other  vessels  navigating  on  water.  January 
17. 

Wenoeslai,  Baron  deTrauz  de  Wardin,  of  Liege, 
in  the  province  of  Liege,  Belgium,  for  certain  im- 
provements in  looms  for  weaving  linen,  woollen, 
and  cotton  cloths,  and  in  the  machinery  for  pre- 
paring the  yams  for  such  oloths  before  entering  the 
loom,  and  in  a  machine  for  finishing  gray  and 
bleached  linen  cloths.    January  17. 

Thomas  Auchterlonie,  of  Glasgow,  roanufteturer 
and  calico  printer,  for  improvements  in  the  pro- 
duction of  ornamental  fabrlo.    January  17. 
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Macgregor  Laird,  of  Birkenhead,  gentleman,  for 
Improvements  In  the  construction  of  metallic  ships 
or  vessels,  and  in  materials  for  coating  the  bottoms 
of  iron  ships  or  vessels,  and  in  steering  ships  or 
vessels.    January  19;  six  months. 

William  Beadon,  jun.,  of  Taunton,  Somerset, 
gentleman,  for  improvements  In  conveying  away 
or  decomposing  smoke  and  products  of  combustion 
from  stoves  or  grates,  and  in  ventilating  rooms  of 
residences.    January  19;  six  months. 

George  Simpson,  of  Buchanan-street,  Glasgow, 
civil  and  mining  engineer,  for  a  certain  improve- 
ment or  improvements  in  the  machinery,  appara- 
tus, or  means  of  raising,  lowering,  supporting, 
moving,  or  transporting  heavy  bodies.  January  19 ; 
six  months. 

William  Wood,  of  Over  Darwen,  Lancashire, 
carpet  manufacturer,  for  improvements  in  the 
manufacture  of  carpets  and  other  fabrics.  January 
23;  six  months. 


Christopher  Nickels,  of  York-road,  Lambeth, 
Surrey,  gentleman,  for  improvements  in  the  manu- 
facture of  woollen  and  other  fabrics.  January  23 ; 
six  months. 

Walter  Wes'.rup,  of  Wapping,  Middlesex,  miller 
and  biscuit  baker,  for  improvements  in  cleaniog 
and  grinding  com  or  grain,  and  in  dressing  meal 
or  flour.    January  24 ;  six  months. 

Auguste  Reinhard,  of  Letcesfer-street,  Leicester- 
square,  Middlesex,  chemist,  for  Improvements  in 
preparing  oils  for  lubricating  purposes,  and  in 
apparatus  for  filtering  oil  and  other  liquids.  Jann* 
ary  2i ;  six  months. 

Joseph  Long  and  James  Long,  of  Little  Tower- 
street,  London,  mathematical  Instrument  makers, 
and  Richard  Pattenden,  of  Nelson-square,  Surrey, 
engineer,  for  an  improvement  in  instruments  and 
machinery  for  steering  ships,  which  is  also  applic- 
able to  vices,  and  other  instmments  and  machinery 
for  obtaining  power.    January  24;  six  months. 
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Date  of    No.  in 
^eglstra-  the  Re- 
tion.     gister. 

Jan.  19      2153 


22 

It 

23 

24 


2154 
2155 
2156 

2157 
2158 


2159 
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Proprietors'  Names.      Addresses. 

Joseph  Gray  and  Henry 

Lawson Sheffield 


Robert  John  Blyth Eagle  Foundry,  Norwich 

John  Roberts  Eastcheap 

Henry  Charles  James,  Oxford-street  


John  Samuel  Phene  ...  Cambridge 

James  £.  Mac  Cabe Parliament-street  - 


Joseph  Welch  and  John  Chcapside 

Margetson m.  ... 

Henxy  Burrage Bath-buildings. 


Subjects  of  Design. 

Continuous  stream  enema- 
fountain  syringe. 

Corn-thrashing  drum. 

Ventilating  flower-pot. 

Collapsible  trunk  or  portman- 
teau. 

Hook  and  eye. 

Covers  and  backs  for  binding, 
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BIMBMBr's  CBNTRIF0OAL  DI8C-PUMP  COMBINED  WITH   OSCILLATINQ  8TBAU-SMGIKB« 

In  our  description  of  Mr.  Besaemer's  ingenioiu  centrifugal  disc- pump  (ante 
p.  21)  various  methods  were  shown  how  the  power  of  men  and  horses  might  be 
applied  to  the  raising  of  water  by  means  of  the  pump  alone ;  but  in  those  eases 
where  the  power  of  steam,  water,  or  wind  can  be  better  made  use  of  for  the 
purpose,  Mr.  Bessemer  prefers  to  combine  these  first  movers,  one  or  other  of  them, 
in  such  manner  that  the  same  revolving  shaft,  which  constitutes  part  of  the  first 
mover,  shall  also  form  the  revolving  shaft  of  the  centrifbgal  disc  pump.  The  idea 
of  this  combination  is  a  very  happy  onci  inasmuch  as  it  obviates  all  the  costy 
wear  and  tear,  loss  of  power,  and  liability  to  derangement,  attendant  on  the  em- 
ployment of  intermediate  gearing. 

Fig.  3. 


Figs.  1,  2,  and  S,  show  the  disc  combined  in  this  manner  with  an  oscillatory 
steam  engine,  and  forming  in  this  case  the  fiy-wheel^-the  disc  beinff  of  iron  cast  in 
one  piece,  and  of  large  diameter,  so  that  a  ffreat  amount  of  oentrirugal  force  may 
be  generated  without  any  great  velocity  of  the  shaA. 

Fig.  1  is  an  elevation  of  the  apparatus ;  fig.  2,  an  elevation,  partly  in  section,  on 
the  line  AB,  of  fig.  3,  a  plan.  A  is  a  strong  east*iron  cylindrical  vessel  with  a  cover 
B  bolted  thereon  bv  a  flange  extending  around  it.  The  cover  is  atrengtbened  by  six 
radial  ribs  B 1,  which  unite  in  a  central  boss  B  2,  and  at  their  outer  ends  join  the 
circular  ribs  B  3.    On  the  cover  B  there  b  bolted  a  hollow  column  C,  which  hruu 


^ 


OK  FIJBLIO  TASTE,  AS  UKELY  TO  BIC  AFFXCTBD  BT  IBB  SXHIBITIOM  OF  1851.    88 

ptrt  of  the  rinng  main,  and  has  a  bracket  D  projectiiifftherefroaiy  which  terminates 
m  a  pittmmer  block  D 1,  and  rapports  the  crank*  shaftE.  On  the  side  of  the  cover 
B  there  is  an  arch-shaped  piece  of  framing  F,  for  the  purpose  of  supporting  the 
upper  trunnion  of  the  oscillating  steam  cylinder  6,  whicn  is  of  the  usual  construc- 
tion of  high-pressure  oscillating  cylinders  working  on  hollow  trunnions,  and  having 
stuffing-boxes  to  prevent  the  escape  of  steam  at  the  trunnions.  But  as  the  cylinder 
here  represented  oscillates  with  its  trunnions  in  a  vertical  position,  it  is  necessary  to 
support  the  lower  trunnion  in  a  somewhat  different  manner  to  the  upper  one,  and 
for  this  purpose  the  smsll  vessel  H  is  bolted  to  the  cover  B,  which  vessel  H  is  pro- 
vided with  a  gland  I,  and  is  packed  steam-tight  in  the  ususi  way.  The  lower  end 
of  the  trunnion  has  a  hollow  space  formed  in  it,  and  a  corresponding  hollow  is  made 
in  the  bottom  of  the  vessel  H.  A  steel  ball  J  is  fitted  into  these  hollows,  and  both 
serves  to  support  the  cylinder,  and  to  form  an  easy  ioint  for  it  to  oscillate  upon. 

Around  tne  lower  part  of  the  trunnion  there  are  slots  K,  through  which  toe  waste 
steam  passes  into  the  annular  space  H  1  in  the  vessel  H,  and  finally  makes  its  exit 
by  the  pipe  L.  The  motion  of  the  cylinder  on  its  axis  imparts  motion  to  a  D 
snde  valve  in  the  box  P,  through  the  medium  of  the  levers  M  and  N,  the  end  of  the 
lever  M  1  being  fastened  to  a  stud  Q  on  the  cylinder.  The  piston  rod  is  connected 
to  the  crank  £  in  the  usual  manner.  To  the  under  side  of  the  vessel  A  there  is 
bdted  a  suction  pipe  R,  provided  with  a  foot  valve  of  the  usual  construction  used  in 
pumps;  and  Arom  the  inside  of  the  vessel  A  there  projects  upwards  a  mouth -piece 
A  1,  wl^ich  is  made  to  fit  closely  to  the  central  opening,  S  1  of  the  disc.  The  lower 
part  of  the  crank  shaft  £  works  in  a  step  formed  in  a  boss  V,  which  occupies  the 
centre  of  the  opening  leading  into  the  disc.  This  boss  is  supported  by  four  elliptical 
arms  X,  which  are  cast  across  the  opening  Al.  The  boss  Y  terminates  in  an 
inverted  eone,  to  lessen  the  obstruction  caused  to  the  passage  of  the  water  past  it, 
which  will  not  be  great,  because  the  arms  and  cone  occupy  an  enlarged  part  of  the 
pipe.  The  disc  is  keyed  to  the  crank  shaft  at  £  1 ;  and  to  prevent  the  escape  of  water 
past  the  shaft  where  it  enters  the  vessel  A,  a  hydraulic  leather  (Z)  is  fitted  to  the 
lx)as  B  2,  the  upper  part  of  which  is  hollowed,  and  forms  an  oil  cup.  Steam  being 
supplied  through  the  pipe  U,  and  the  engine  set  going,  the  large  heavy  disc  S  will 
regulate  its  motion,  and  at  the  same  time  throw  off^  water  from  its  periphery  in  the 
same  manner  as  in  the  other  forms  of  disc  pumps  before  described. 


ON   PUBUC   TASTI,   AS   LIKKLT  TO  BE  AVPICTXD  BT  THB   GREAT   KXHIBITION    OF  1851. 


Whatever  else  may  be  doubtful  in  the 
**  National  Exhibition*'  scheme,  doubt 
there  ean  be  none  at  all,  of  its  being 
deemed  a  highly  reprehensible  one  by 
John  Buskin,  it  being  got  up  in  utter 
defianee  of  one  of  his  strongest  points  of 
doetrine;  and  he  must  inwardly  groan 
at  the  deplorable  obtuseness  of  those  who 
prefer  their  own  owlish  darkness  to  the 
ratelleetual  radiance  of  his  '*  Seven 
Lamps."  Most  disagreeably  must  he 
DOW  be  convinced  that  the  *'  eloquence  " 
for  which  his  reviewers  have  given  him 
credit  so  liberally,  has  been  expended  in 
vain— has  &iled  to  produce  ^the  slightest 
impression  in  what  are  termed  influen- 
tial quarters,  since  there  his  philosophy 
Is  practically  scouted.  Hardly  need  we 
say  that  Mr.  Buskin  has  no  sympathy 
for  manufactures  and  the  manufacturing 
arts,  which  beseems  to  think  are  already 
eneourfHSped  vastly  more  than  they  ought 


to  be ;  wherefore  he  is,  no  doubt,  scan- 
dalized at  those  who  are  pleased  to  talk 
of  "the  mercantile  value  of  art,*'— -for 
which  phrase  he  would,  perhaps,  substi- 
tute "  Materialism  of  Art,"  as  the 
more  honest  one,  and  in  itself  not  at  all 
more  offensive  to  ears  polite,  since  the 
other  smacks  too  much  of  the  trader  and 
the  market  The  kind  of  art  referred  to 
by  those  who  lay  so  much  stress  upon  its 
mercantile  value,  is  at  the  best  a  very 
subordinate  one, — not,  indeed,  to  be 
wholly  disregarded,  since  it  ministers  to 
the  comforts  and  elegances  of  every-day 
life.  Yet  the  taste  for  it  is  so  hardy  as 
to  require  little  cultivation  or  forcing; 
neither  does  such  taste  at  all  lead  us  of 
course  to  a  feeling  for  sterling  art,  or 
what  is  called  fine  art.  Ministering  to 
that  passion  for  ostentatious  display  and 
self-seeking  indulgence,  which  requires 
rather  to  be  repressed  among  us  than 

r2 


84  ON  PUBLIC  TASTEj  A8  LIKBLY  TO  BE  AFFECTED  B7  THE  EXHIBITXOK  OF  1851. 


sedulously  followed,  the  merely  orna- 
mental arts  are  apt  to  beget  more  of 
purse-proud  taste  than  any  other — that 
whichi  equally  insensible  to  (esthetic 
beauty  or  deformity,  has  no  other  stand- 
ard of  merit  than  toe  vulgar  one  of  cost 
and  money  value,  —  of  showiness  or 
fashion.  Somewhat,  too,  of  similar 
judgment  and  feeling  is  allowed  to  mix 
itself  up  even  with  the  fine  arts  them- 
selves, whose  productions  are  frequently 
prized  quite  irrespectively  of  any  intrin- 
sic ssthetio  value  or  interest,  and  only 
according  to  their  history,  their  rarity, 
their  real  or  supposed  genuineness,  and 
the  prices  at  which  they  have  been 
bougnt.  Even  in  the  National  Gallery 
there  are  some  things  that  are  worth- 
less, or  worse, — ^things  that  can  find 
favour  only  in  the  eyes  of  picture- dealers 
or  picture- collectors.  And  if,  in  matters 
of  nne  art,  pr^udiee — ^for  we  can  give  it 
no  better  name — is  permitted  to  exert 
an  influence  that  is  anything  but  salutary 
for  the  advancement  of  art,  fashion  exerts 
a  similarly  unhappy  influence  over  the 
manufacturing  ana  ornamental  arts,  —  an 
influence  which  they  cannot  shake  off 
even  if  they  would,  but  which,  so  far 
from  attempting  to  shake  off,  they  rather 
help  to  promote  and  confirm. 

Fashion  itself,  we  may  observe,  is  of 
comparatively  quite  modern  origin,  and 
all  but  wholly  different  in  its  nature  from 
costume ;  for  whereas,  in  its  slowness  of 
growth  and  subsequent  durability,  the 
latter  may  be  likened  to  the  oak  of  the 
forest,  the  modes  of  the  other  spring  up 
like  mushrooms,  and  decay  again  as 
quickly.  Fashion,  in  the  popular  mean- 
ing of  the  term,  hardly  existed  at  all  in 
either  the  classical  or  medieval  times. 
Changes  in  taste  there  were,  but  gradual 
ones ;  first  those  of  onward  progress  and 
development,  afterwards  those  of  decline; 
but  none  of  the  sudden  and  violent  ones 
which  now  take  place  at  the  mere  bid- 
ding of  Fashion,  which 

"  Ii  everything  by  turni,  and  nothing  long." 

For  such  continual  mutation  there 
would  be  some  excuse  did  it  proceed 
from  extraordinary  fertility  of  invention, 
and  a  saperabundance  of  new  ideas ;  yet 
although  there  is  no  lack  of  invention 
amongst  us  as  regards  the  useful  arts 
and  utilitarian  improvements,  we  show 
scarcely  any  power  of  invention  in  those 
of  ornamental  design.    Those  who  prao- 


tise  the  latter  are  fain  to  answer  the  de- 
mand for  novelty,  not  by  exercising  anv 
faculty  of  their  own,  but  by  falling  back 
upon  some  forgotten  and  exploded  mode, 
not  for  the  purpose  of  borrowing  hints 
from  it,  or  of  treating  it  more  artistically 
than  it  had  been  done  originally,  but 
merely  to  reproduce  it  Hatu  quo,  and 
bring  it  again  into  vogue  under  the  sanc- 
tion of  some  distinct  and  taking  name  for 
it.  Thus,  in  all  that  belongs  to  fumitnre 
and  decoration,  we  are  by  turns  furiously 
classical  or  as  furiously  medieval :  one 
day  Greek  is  ''the  rage/'  another  Gothic ; 
anon,  Elizabethan  and  Rococo  are  taken 
into  favour;  then,  again,  Louis- Qua- 
torze  or  Quinze,  with  their  gorgeous 
trumperiness,  till,  still  craving  for  variety, 
though  nnable  to  produce  it  ourselves, 
we  seize  upon  Alhambra  patterns  as  a 
pis  oiler.  Nay,  so  omnivorous  is  our 
taste,  and  so  indiscriminating,  that  spe- 
cimens of  all  those  opposite  modes  may 
sometimes  be  seen  huddled  together  in 
the  same  apartment,  and  found  seasoned, 
to  boot,  with  more  than  quantum  suff.  of 
cockneyism. 

So  bandied  about  from  one  thing  to 
another,  and  directed  to  go  in  such  oppo- 
site directions,  no  wonder  at  all  is  it  tnat 
taste  should  get  bewildered,  more  espe- 
cially  as  no  principles  are  thought  of  for 
it  by  which  it  mignt  steady  itself.  How, 
indeed,  is  it  possible,  so  long  as  the  per- 
petual see-saw  of  mere  fashion  is  kept 
up,  that  permanent  good  taste  should  be 
established  ?  For,  if  good  taste  be  got 
at  one  day,  it  is  dismissed  almost  the 
next,  as  being  pass^  and  out  of  date. 
What  causes  fashion  to  work  well  for 
trade  and  productive  industry,  causes  it 
also  to  operate  anything  but  beneficially 
as  far  as  sound  and  settled  taste  is  con- 
cerned. In  fact,  it  is  to  the  mutability 
and  caprices  of  fashion  that  many  trades 
look  for  the  chief  demand  and  a  constant 
one  for  the  articles  they  supply,  those 
articles  being  such  as  to  last  indefinitely, 
and  to  be  every  whit  as  useful  as  when 
first  new.  Thanks,  however,  to  fashion, 
the  "most  charming"  things  of  the  kind 
are,  after  a  brief  while,  discarded  for 
something  newer,  even  althotigh  that 
newer  should  be  also  something  worse. 

Could  fashion  be  kept  down, — could 
people  but  be  persuaded  to  pay  less  re- 
gard to  what  is  merely  fashionable,  and 
more  to  intrinsic  beauty  and  merits  of 
design,  we  might  fitirly  begin  to  loc4  for 


ON  PUBtTC  TASTB,  AS  LIKELY  TO  BE  AFFECTED  BY  TfiE  EXHIBITION  OF  l85l.  85 


improyeinent— slow  perhaps,  yet  pro- 
gressive— in  the  taste  of  the  general 
public.  As  far  as  the  latter  are  con- 
eemed,  they  arc  likely  to  be  rather  be- 
wildered by  the  vast  variety  of  objects 
that  will  be  presented  to  them  at  the 
All-Nation  Exhibition  of  1851,  than  at 
all  instructed  or  improved ;  and  another 
probability  is,  that  much  of  the  worst 
taste  will  obtain  the  greatest  number  of 
admirers.  It  will  be  well,  too,  if  those 
who  will  have  to  pronounce  judgment 
officially  by  awarding  the  prizes-^ould 
not  that  extravagant  part  be  now  aban- 
doned^^be  not  bewitdered  also,  and 
commit  some  mistake.  Most  difficult  it 
will  be,  or  would  have-  been,  for  the 
juries  to  arrive  at  impartial  and  unani- 
mous verdicts  with  regard  to  those  pro- 
ductions which  appeal  chiefly  to  fancy 
and  taste.  Would  differences  of  opinion 
be  settled  by  the  ballot-box,  and  with 
closed  doors  P  Or  would  the  public  be 
allowed  to  know  what  were  the  several 
individual  opinions,  and  by  what  argu- 
ments they  were  respectively  supported  ? 
Of  the  doings  or  irresponsible  com- 
mittees, and  of  management  kept  entirely 
behind  the  curtain,  we  have  nad  expe- 
rience enough  in  architectural  compe- 
titions ;  for,  with  an  occasional  exception, 
the  final  decision — which  is  all  that  is 
permitted  to  transpire,  has  been  more  or 
less  unsatisfactory,  and  in  some  instances 
quite  as  unaccountable  as  the  committees 
themselves.  In  more  than  one  case, 
-committees  of  the  kind  have  suddenly 
repented  them,  and  after  bestowing  pre- 
miums, have  cancelled  their  first  deci- 
sion, thrown  the  matter  aeain  open  to 
competition,  and  at  last  chosen  either 
something  quite  different  from  what  they 
had  previously  done,  or  what  they  had 
before  overlooked;  or  else— strange  to 
say,  have  persisted  in  their  former  choice 
in  spite  of  public  opinion,  and  notwith- 
standing the  intention  explicitly  pro- 
fessed by  the  mere  circumstance  of  a 


«  The  Times  has  at  length  permitted  some  ono  to 
protest  (in  a  letter  signed  "  An  Engineer  ")  against 
the  al)surdity  of  pecuniary  premiums  ;  so  obviously 
otjectionable  in  every  respect,  that  it  is  wonderful 
they  should  have  been  seriously  thought  of  even 
for  a  moment.  Another  most  decided  and  serious 
ob}ection  to  prizes  or  premiums  of  any  kind  is,  that 
they  would  be  bestowed,  not  on  actual  skill  and 
talent,  but  on  capiial;  in  other  wordf,  would  be. 
given,  not  to  cither  the  designer  or  the  executive 
workman,  but  to  the  manufacturer  who  employs 
him,  and  who  even  now  reaps  all  the  credit  of  the 
skill  or  taste  shown  in  what  he  sends  forth  to  the 
public. 


second  competition.*  If  such  instances 
do  not  show  that  there  is  much  intriguing 
and  mancBUvring  in  matters  of  the  kind, 
thev  certainly  do  show  that  there  b  a  great 
deal  of  perplexity  and  indecision  attend- 
ing them,  and  that  so  far  from  being  in- 
fallible, committees  are  apt  to  blunder 
egregiously.  And  who  will  promise  us 
that  sound  and  impartial  juagment  will 
be  manifested  in  awarding  the  premiums 
—be  they  either  pecuniary  or  merely 
honorary  ones — ^at  the  Monster  Exhibi- 
tion of  1851? 

It  is  not  yet  known  whether  the  pre- 
miums are  to  be  adjudged  before  the 
opening  of  the  Exhibition,  or  not  until 
after  it  is  closed.  If  the  former  and 
more  usual  course  be  adopted,  the  juries 
or  umpires  will  have  a  most  onerous 
task,  (for  a  task  it  will  be  merely  to  re- 
connoitre such  a  vast  assemblage  of  ar- 
ticles,) and  unless  several  months  were 
allowed  them,  they  would  hardly  have 
time  to  do  more  than  reconnoitre  them ; 
whereas,  their  formally-delivered  opi- 
nions ought  to  be  the  result  of  the  most 
careful  examination  and  diligent  com- 
parison, and  should  be  all  the  more  well 
considered,  lest  they  should  run  quite 
counter  to  the  after- opinions  of  the  pub- 
lic. On  the  other  hand,  the  greater  part 
of  the  public  would  be  so  biassed  by  the 
pre-judgments  of  the  ofiicial  umpires, 
that  they  would  be  strongly  prejudiced  in 
favour  of  the  nroductions  so  distinguish- 
ed, and  prejudiced  against  similar  ones 
of  nearly,  if  not  quite  equal  merit. 

People  are  likely  to  be  greatly  dis- 
appointed if  they  go  with  the  expecta- 
tion of  finding  decided  improvement  in 
the  several  manufactures.  Fresh  talent 
and  superior  taste  to  what  there  is  now 
among  us,  will  not  spring  up  all  at  once, 
even  at  the  bidding  of  royalty  itself; 
while  as  to  existing  talent,  it  has  as  much 
to  unlearn  as  to  learn.  Our  ornamen- 
tittet  of  all  classes  show  themselves  to  be 
only  very  imperfectly  acquainted  with 
the  principles  of  artistic  composition 
and  design ;  nor  do  our  schools  of  design 
teach  them — the  instruction  they  impart 
being  confined  to  the  mere  A  B  C  of  de- 
sign. Ornament-— or  rather,  skilfully- 
drawn  and  executed  pattern,  is  made 

*  The  competitions  for  the  Royal  Exchange,  the 
Anny  and  Navy  Clubhouse,  and  tlie  Nelson  Column 
were  conducted  after  this  fashion,  and  as  regards 
the  last  mentioned,  the  second  competition  was 
litUe  better  than  a  sulemn  hoax  on  the  competitors 
and  the  public. 
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everything,  though  it  is  frequently  so 
profuse  and  so  preposterously  applied, 
that  it  encumbers  and  disfigures  in- 
stead of  decorating.  Ornament  should 
be  to  the  thing  ornamented  what  season- 
ing is  to  food ;  used  indiscriminately  and 
in  excess,  it  disgusts  rather  than  pleases. 
We  have  of  late  begun  to  relapse  into 
that  vicious  taste  of  extravagant  and  fri- 
volous embellishment  which  we  at  one 
time  laboured  hard  to  extirpate;  and 
striving  to  get  away  from  it  as  far  as  pos- 
sible, ran  into  the  opposite  extreme  of 
frigid  plainness  fand  excessive  boldness, 
which  it  pleased  us  to  dignify  by  the 
names  of  purity  and  simplicity.  Tired 
of  '*  motley,'*  we  betook  ourselves  to 
**  drab  ;"  and  a  precious  drab  and  drug 
also  simplicity  became.  The  taste  for 
motley  is  now  springing  up  again ;  we 
find  it  patronised  by  those  who  set  up 
for  leading  authorities  and  public  instruc- 
tors in  all  other  matters  of  art  and  taste. 
Nothing,  surely,  can  be  in  worse  or  more 
imbecile  taste  than  many  of  the  speci- 
mens of  ornamental  design — or  rather, 
workmanship,  which  have  been  not  only 
shown,  but  actually  pointed  out  for  lui- 
miration  in  the  j4rt  Journal,  Shown 
they  might  have  been  with  great  pro- 
priety, had  it  been  for  the  purpose  of 
rendering  them  in  one  respect  useful 
lessonsi  by  explaining  their  various  de- 
fects. Although  the  Art  Journal  itself 
says  that  good  taste  is  just  as  cheap,  or 
cheaper,  than  bad — ^a  truth  no  one  who 
has  intelligence  of  art  will  dispute — it 
takes  no  pains  to  make  its  own  illustra- 
tions exemplify  such  doctrine,  for  they 
mostly  exhibit  very  expensive,  tawdry, 
sometimes  downright  ugliness,  and  al- 
most at  the  best,  only  hackneyed  ideas 
hashed  up  afresh.  Either,  then,  that 
oracle  is  rather  behind  than  at  all  in 
advance  of  average  good  taste,  or  that 
average  must  now  be  exceedingly  low. 
Although  not  at  all  given  to  be  critical, 
even  the  Builder  has  ere  now  ventured 
to  put  forth  a  protest — a  very  mild  one 
—against  some  of  the  exceedingly  queer 
furniture  designs  which  the  Art  Journal 
had  boasted  of  being  favoured  with  I 

Hardly  do  we  know  to  what  quarter 
to  look  for  that  superior  intelligence  and 
taste  which  should  preside  over  the  Ex- 
hibition scheme.  Rank,  station,  names, 
are  no  pledges  for  them ;  for  we  do  not 
find  that  committees  of  **  noblemen 
and  gentlemen'*   manage  at  all  better 


than,  if  someUmes  so  well  as,  those  which 
are  far  less  diffnifted.  Even  if  we  go 
higher  than  nooility,  we  shall  be  puzsled 
to  discover  any  particular  superiority  of 
either  judgment  or  taste.  Of  this,  Buck- 
ingham Palace  is  proof  irrefragible,  for 
however  it  may  have  been  improved  with 
respect  to  merecommodiousness,  it  is,  as  a 
piece  of  architecture  even  more  unsatis- 
factory than  ever,  and  is  universally  con- 
demned ;*  and  not  least  of  all  so,  by  that 
«  eloquent  silence*'  which  assures  us  that 
not  even  the  flunkiest  scribbler  of  "  art- 
criticism  "  dares  venture  to  bestow  a 
compliment  upon  it.  If,  therefore,  as 
may  fairly  be  presumed,  the  Prince  Con- 
sort was  at  all.  cognizant  of  Mr.  Blore's 
design  for  the  alteration,  we  can  say 
little  for  his  taste — at  least,  in  architec- 
ture ;  and  the  only  compliment  we  can 
pay  His  Royal  Highness  is,  that  he  is 
capable  of  hearing  a  little  honest  un- 
courtly  truth  with  perfect  composure 
and  magnanimity.  Hoped  it  is  to  be, 
that  he  will  leave  the  umpires  to  form 
their  own  decisions  altogether,  unin- 
fluenced by  any  opinion  of  his,  lest  they 
should  interpret  the  slightest  expression 
of  opinion  from  him  into  a  significant 
hint  intended  to  be  received  as  a  sort  of 
royal  command.  In  consequence,  per- 
hapSf  of  his  foreseeing  many  awkward 
embarrassments,  the  noble  President  of 
the  Institute  of  British  Architects  has 
declined  the  honour  of  being  made  a 
member  of  the  Commission. 

Let  it  not  be  imagined  that  we  are 
wickedly  quiizing,  when  we  give  it  as  our 
opinion  that  there  ought^  in  all  fairness, 
to  be  a  sprinkling  of  Uie  fair  sex  among 
the  judges,  since  the  Exhibition  wiU 
comprise  a  great  many  specimens  of 
manufacture  belonging  exclusively  to 
their  connoisseurship.  They  must  surely 
be  the  very  best  judges  of  silks,  and 
laces,  and  trinkets,  ana  all  the  innumer- 
able articles  which  constitute  female 
finery ;  and  which,  with  the  exception 
of  those  who  manufacture  them,  and  of 
men- milliners,  men  either  are  ignorant, 
or  else  afiect  not  to  understand. 


*  What  it  to  be  done  vrith  that  bit  of  former  ex- 
travagance, the  marble  arch,  Is  not  yet  determined , 
or,  if  it  be,  is  not  distinctly  made  known,— perhaps 
in  order  to  keep  gossiping  alive,  and  to  let  people 
amu&e  themselves  with  making  suggestions  for  its 
ultimate  disposal.  It  seems  as  if  that  arch  and  the 
gateway  of  the  British  Museum  are  very  ceremo- 
niously waiting  to  give  each  other  precedency  Lb 
making  their  departure. 
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As  regarda  the  locale  or  building  that 
must  be  provided  for  the  Exhibition,  it 
18  stated  that  a  model  of  a  structure  for 
the  purpose  has  been  prepared  by  Mr. 
Turner,  of  Dublin,  and  is  about  to  be 
submitted  to  the  Prince  Consort.  Ac- 
cording to  the  description  which  has  been 
given  of  it,  it  is  for  an  edifice  about  twice 
as  large  as  the  new  Palace  of  Westmin- 
ster, with  five  rotundas,  and  their  domes 
200  feet  high,  but  the  height  of  the  cen- 
tral one  would  be  further  increased  to 
260,  (or  only  40  feet  less  than  what  Mr. 
Barry  intends  to  carry  up  the  Victoria 
Tower),  by  a  colossal  statue  of  Atlas 
bearing  a  globe,  which  figure  would  con- 
sequently be  60  feet  high  I  No  doubt 
the  idea  is  as  original  as  it  is  classical, 
but  it  is  to  be  apprehended  that  its  mean- 
ing would  be  grossly  misinterpreted  by 
many,  for  they  would  say  that  it  was 
intended  to  represent  John  Bull  groaning 
beneath  the  weight  of  the  national  debt. 
The  projector  wishes  that  the  building 
should  be  a  permanent  one,  constructed 
almost  entirely  of  iron — ^painted,  we  sup- 
nose,  to  look  like  stone ;  and  that  it  should 
be  erected  in  the  Green  Park,  of  course 

freatly  to  the  satisfaction  of  the  Earl  of 
lllesmere  and  others,  whose  mansions 
are  there  situated ;  and  greatly  to  the 
advantage  of  Buckingham  Palace.  To 
say  nothing  of  the  cost  of  such  a  struc- 
ture, and  ue  time  it  would  take  to  com- 
plete it,  the  scheme  is  so  absurdly  extra- 
vagant and  extravagantly  absurd,  that 
remonstrance  against  it  becomes  super- 
fluous. L. 


IMPROVSMBKT  IN  THB  DRAIN  A  OB  OF 
SEA- COAST  TOWNS. 

Sir, — I  have  been  spending  a  few 
weeks  at  one  of  the  beautiful  watering- 
places  on  the  coast  of  our  sea-girt  isle, 
and  although  not  a  single  case  of  cholera 
has  occurred  in  the  town  or  its  imme- 
diate neighbourhood,  I  found  the  resi- 
dents, and  some  of  the  visitors  who  take 
a  liveljr  interest  in  the  place,  wisely  par- 
ticipating in  the  sanitary  movement,  in- 
stead of  waiting,  like  the  inhabitants  of 
most  of  our  laree  towns,  for  a  hard  les- 
son in  the  school  of  experience. 

On  the  esplanade,  and  in  the  houses 
along  the  shore,  there  is  a  very  ofiensive 
smell,  and  the  visitors  are  industriously 
told  that  it  is  the  smell  of  the  sea- weeds 
which  are  thrown  up  in  great  abundance 
by  the  lea,    I  soon  ascertained,  however, 


that  it  is  no  such  thing,  and  when  I  had 
ffained  the  confidence  of  one  or  two  of 
tne  inhabitants,  they  acknowledged  that 
I  was  right.  The  circumstances  are 
these : — The  drains  from  the  town  run 
direct  down  to  the  shore,  and  terminate 
on  the  beach  in  wooden  sluices.  These 
sluices  open  eight  or  ten  feet  below  high 
water  mark ;  the  inclination  of  the  shore 
is  exceedingly  gradual,  and  consequently 
when  the  water  is  down,  there  is  a  con- 
siderable extent  of  *'  sands"  between  the 
sluices  and  the  sea.  Sew^age  is  conti- 
nually running  from  them,  but  it  is  not 
observed,  because  it  immediately  disap- 
pears in  the  shingles.  Having  percolated 
these,  it  comes  out  at  the  bottom  of  the 
beach,  and  commences  its  journey  over 
the  sands ;  and  these  sands  being  longi- 
tudinally almost  on  a  water  level,  there  is 
little  tendency  to  form  a  channel,  and 
being  also  furrowed  with  the  wave- 
ripple  at  right  angles  to  the  direction  of 
the  incline,  the  sewage  is  spread  over  a 
verx considerable  area — many  acres;  and 
when  the  wind  blows  in  from  the  sea, 
over  this  mixture  of  sewage  and  sea- 
water,  the  cockney  who  is  accustomed  to 
have  the  articles  pure  from  the  gully- 
holes  of  the  metropolis,  does  not  recog- 
nize it,  and  is  easily  persuaded  that  this 
disgusting  smell  arises  from  the  sea- 
weeds. 

In  describing  the  circumstances  of  this 
watering-place,  you  will  perceive.  Sir, 
that  I  have  described  the  circumstances 
of  a  great  many  of  the  towns  on  our 
coast.  In  some  cases,  the  sewage  which 
escapes  while  the  water  is  below  the 
mouths  of  the  sluices,  is  accumulated  in 
the  harbour  and  on  the  mud  around  it, 
and  when  the  tide  recedes  the  stench  is 
intolerable.  The  remedy  X  am  about  to 
propose  is  simple,  inexpensive,  and  effec- 
tual, and  is  applicable  wherever  the  ele- 
vation of  the  water  varies  a  few  feet. 

I  propose  to  place  along  the  shore, 
immediately  below  the  mouths  of  the 
present  drains,  a  main  sewer  to  receive 
at  all  times  their  discharge.  This  sewer 
must,  I  think,  be  constructed  of  wood 
in  the  same  manner  as  the  present 
sluices,  on  account  of  the  local  circum- 
stances. It  would,  however,  have  little 
or  no  fall,  and  herein  consists  the  whole 
difiiculty  of  the  case.  To  remedy  this, 
I  propose  that  a  reservoir  be  constructed 
at  one  end  of  this  main  sewer,  which  is 
to  be  left  open  at  the  other.  The  hot- 
torn  of  the  reservoir  is  to  be  on  a  level 
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with  that  of  the  sewer,  aod  the  top  of  it 
is  to  be  as  high  as  the  water  at  high  tide. 
In  the  bottom  of  the  side  of  the  re- 
servoir, next  to  the  sea,  there  is  to  be  a 
valve  opening  inwardly,  safficiently  large 
to  allow  the  water  to  rise  in  it  a^  the 
tide  rises.  The  reservoir  is  to  be  shut 
off  from  the  sewer  by  a  small  floodgate. 
When  the  tide  has  filled  the  reservoir,  and 
has  again  subsided  a  little  below  the 
month  of  the  sewer  at  the  opposite  end, 
the  floodffate  is  to  be  opened,  and  the 
sewer  willimmediatelv  be  most  effectually 
flushed.  This  being  done,  as  soon  as  the 
tide  has  fallen  a  little  below  the  mouth, 
the  discharge  will  enter  the  sea  at  once, 
and  no  annoyance  can  be  experienced. 
It  would,  however,  be  as  well  to  ex- 
tend it  a  little  beyond  the  limit  of  the  town. 
The  dimensions  of  this  drain  would  be 
about  18  in.  X  13  in.,  and  supposing  it 
to  be  a  mile  long  (the  present  extent 
of  the  town  to  which  I  more  parti- 
cularly refer)  the  reservoir  should  be 
about  40  X  40  X  8  feet.  As  the  whole  of 
this  would  be  of  timber  and  very  roughly 
constructed,  the  reservoir  being  a  sort  of 
coffer  dam,  it  would  not  cost  a  tithe  of 
any  plan  that  has  yet  been  proposed  for 
the  removal  of  this  great  nuisance  from 
the  most  valuable  part  of  the  town,  and 
as  the  principle  is  applicable  wherever 
there  is  a  tide  of  a  few  feet,  and  sani- 
tary measures  are  now  occupying  so 
much  public  attention,  I  hope.  Sir,  you 
will  deem  this  worthy  a  place  in  your 
very  useful  pages.     1  am,  Sir, 

One  of  your  Earliest  Subscribers, 

M.F. 

January  24, 1850. 


CONSTEUCTION  OV  8BA-WALL8.-^TBB  MOLS 

AT  OBNOA. 

Much  as  the  different  modes  of  form- 
ing sea-walls  has  been  discussed,  the 
subject  does  not  seem  to  be  exhausted ; 
nor  can  further  details  be  considered  as 
superfluous,  the  formation  of  safe  and 
cheaply-made  harbours  being  of  great 
importance  to  the  maritime  prosperitv 
of  the  nation ;  the  paper,  therefore,  which 
appeared  in  No.  1376  of  the  Mechanics* 
Jnagazine,  promises  to  be  of  much  use,  for 
it  draws  attention  to  the  mole  at  Genoa. 

That  work,  it  appears,  is  a  compound 
of  the  long  slope  of  loose  stones  with  the 
vertical  wall  oi  masonry. 

In  the  quotation  from  Sir  Hugh  Chol- 
mondeley,  it  is  said  that,  "  It  is  certain 


in  deep  water,  where  seas  fall  with  great 
weight,  no  body  that  is  contiguous  can 
be  made  of  sufficient  strength ;  for  the 
thickness  of  the  wall  is  of  small  conside- 
ration, because  the  sea  will  first  shake, 
then  loosen  the  wet  stones,  and  after- 
wards fetch  down  the  upright  wall  little 
by  little.'*  This  being  simply  an  enun- 
ciation of  Sir  Hugh's  own  opinion,  it 
seems  unnecessary  to  canvass  this  part  of 
the  quotation ;  but  in  the  latter  part  of 
it  facts  are  stated  which  are  important 
The  wall  at  the  mole  of  Genoa  is  said  to 
be  "  near  twenty  yards  thick,  yet  it  is 
found  of  insufficient  strength,  and  there- 
fore at  some  distance  from  the  mole  they 
have  raised  a  ledge  of  great  rocks  to  take 
off  the  first  force  of  the  sea." 

Were  this  the  only  paragraph  relating 
to  the  mole  at  Genoa,  it  might  be  in- 
ferred that  the  massive  wall  so  described 
had  been  raised  perpendicularly  from  the 
very  bottom  of  the  sea;  but  from  the 
quotation  of  page  52,  it  appears  that 
the  wall  of  masonry  stood  upon  atones 
thro^-n  loosely  togettier  to  form  its  site. 

The  depth  of  water  in  which  the  mole 
is  constructed  appears  to  be  60  feet, 
about  43  feet  of  which  was  filled  in  by 
throwing  down  stones,  which,  of  course, 
formed  slopes  on  the  faces  of  the  ledge, 
more  or  less  long.  When  this  heap  was 
raised  to  a  certain  height,  divers  were 
employed  to  level  its  surface,  and  to 
bring  it  to  within  about  a  foot  of  the 
draught  of  water  of  the  caissons.  The 
caissons,  drawing  about  16  feet  water, 
were  then  brought  over  the  mass  of  lava 
stones,  sunk  upon  it,  and  a  wall  built 
within  them  to  the  required  heighL 
Thus,  below  the  surface  of  the  sea  there 
were  first  from  the  bottom  43  feet  in 
height  of  long  slope,  and  upon  it,  up  to 
the  level  of  water,  17  feet  of  perpendicu- 
lar wall  built  in  caissons. 

This  combination  of  the  loose  stone 
long  slope  and  of  the  upright  wall,  having 
been  considered  as  likely  to  be  eligible 
by  very  eminent  engineers,  the  effect  in 
actual  practice  of  this  mode  of  structure 
is,  therefore,  well  worth  investigation: 
it  has,  to  a  certain  extent,  faiUed  at 
Genoa,  but  the  cause  of  that  failure  does 
not  appear  to  have  been  inquired  into. 
It  being,  however,  of  general  importance 
in  harbour  making,  further  information 
respecting  the  mole  of  Genoa  seems 
highly  desirable — not  opinions,  but  facts. 

There  is  no  tide  in  the  Mediterranean, 
as  is  well  known.    Southerly  winds  are 


CONSTROCTION  OF  BE  A.- WALLS. — THE  MOLK  AT  GENOA. 


SO 


Bud  occasionally  to  raise  the  water  on 
the  north  shore  of  it,  sometimes  as  much 
as  three  feet.  The  usual  causes  of  dis- 
turbance on  the  shores  of  that  sea  are 
currents.  It  is  said  that  a  current  sets 
in  through  the  Straits  of  Gibraltar, 
masses  along  the  southern  part  of  the 
Mediterranean,  and  returns  along  the 
north  side  of  it«  This  current  is  affirmed 
to  be  the  cause  of  considerable  deposits 
ID  the  Gulfs  of  Genoa  and  Lyons — par- 
ticularly to  have  been  the  great  impedi- 
ment to  improTcment  of  the  harbour  of 
Cette. 

May  not  these  currents  wash  away  the 
loose  stones  from  the  foundation  of  the 
mole  of  Genoa,  and  thus  have  occasioned 
fractures  in  the  wall  of  masonry  built 
upon  those  loose  stones  ?  That  they  are 
washed  away  is  evident ;  for  Sir  Hugh 
says  of  the  outer  "  ledge  of  great  rocks" 
(p.  49),  "this  they  continually  feed,  at 
considerable  charge,  by  bringing  new 
stone  to  it  everv  year ; "  and  again  (p. 
52),  ••  This  mole  they  keep  continually 
feeding  with  stone."  If  the  maintenance 
of  this  rock  of  stones  requires  such  con- 
tinual feedio?,  it  cannot  be  supposed  that 
the  43  feet  of  loose  stones  unaer  the  per- 
pendicular wall  could  have  remained 
unacted  upon :  the  natural  inference, 
therefore,  is,  that  the  defects  of  the  super- 
incumbent  wall  have  been,  not  from  any 
imperfection  of  its  own,  but  the  conse- 
quence of  its  loose  foundation  having 
been  washed  away.  The  extracts  afford 
no  indication  of  what  part  of  "  the  more 
polished  work "  had  failed,  or  to  what 
amount  the  damage  had  been ;  though, 
in  opposition  to  the  "continual**  feedmg 
of  the  loose  stones,  it  is  only  said  of  the 
upright  wall,  **  the  defects  of  which  they 
also  repair  as  there  is  occasion  for  it/' 

It  must  be  observed  that,  notwith- 
standing the  expertness  of  Mediterranean 
div  ers,  they  had  not  before  the  presen 
century  the  advantage  of  improved 
diving  apparatus,  therefore  their  opera- 
tions under  water  could  never  be  con- 
tinuous ;  hence  it  may  be  inferred  that 
in  levelling  heaps  of  stones,  <' chiefly  *' 
"  from  5  to  15  tons  '*  each,  the  divers 
could  not  effectuate  a  very  even  surface 
of  the  artificial  rock ;  under  such  circum- 
stances many  a  projection  of  it  might 
have  been  sufficient  to  occasion  the 
breakage  of  a  sunerincumbent  mass  of 
masonry  and  wooa. 

The  mole  constructed  at  Cette  many 
years  ago  was  for  the  purpose  of  direct- 


ing away  the  stones  and  shingle  driven 
from  the  eastward  along  the  coast.  The 
work,  when  completed,  was  found  to 
have  produced  a  contrary  effect ;  the 
pier  was  soon  filled  in  behind  it,  and  the 
harbour  was  choking  up  more  consider- 
ably than  ever,  so  that  within  these 
dozen  years  new  expedients  have  been 
had  recourse  to ;  may  not  the  stones  with 
which  the  mole  of  Genoa  has  been  fed, 
have  contributed  their  share  in  doing 
mischief  at  Cette  ? 

The  mole  of  Genoa  also  involves  the 
great  question  of,  whether  a  long  slope 
occasions  waves  to  break  injuriously 
against  a  structure  opposed  to  them,  or 
whether  such  a  slope,  on  the  contrary, 
protects  an  upright  face  beyond  P  But 
as  the  slope  of  the  interior  long  one  at 
Geneoa,  was  at  its  upper  part  17  feet 
under  water,  it  may  not  have  had  much 
influence  in  this  respect,  either  in  one 
way  or  the  other. 

One  principal  object  of  the  paper  in 
No.  1376  seems  to  have  been  deprecia- 
tion of  the  buoyant  mass  wall  at  Sheer- 
ness;  but  however  objectionable  the 
structure  of  the  mole  at  Genoa  may  have 
been,  it  affords  no  evidence  relative  to 
the  Sheerness  wall,  since  the  manner  in 
which  they  were  constructed  is  totally 
dissimilar.  The  upright  wall  at  Genoa 
was  erected  on  43  feet  in  depth  of  loose 
stones ;  the  wall  at  Sheerness  was 
not  only  carried  down  to  the  bot- 
tom of  the  sea,  but  also  forced  as  far 
into  the  ground  at  its  base,  as  could  be 
effected  by  bringing  upon  every  mass  of 
21  feet  an  immense  temporary  weight. 
There  is  another  difference  in  effect  be- 
tween these  two  works ;  the  mole  at 
Genoa  has  to  a  certain  extent  failed,  and 
requires  frequent  repairs;  the  wall  at 
Sheerness  remains,  without  any  repair, 
perfect  as  at  the  date  of  its  construction. 

The  principle  on  which  the  buoyant- 
mass  wall  was  constructed  does  not  seem 
to  have  been  understood.  In  so  far  as 
its  component  parts  were  respectively 
buoyant,  it  differed  no  otherwise  from 
the  caisson  of  wood,  than  that  the  eco- 
nomical expedient  was  introduced  of 
forming  the  caisson  itself  of  brick  or 
stone  instead  of  wood,  whereby  the 
extra  expense  of  the  wooden  case  was 
saved.  But  the  great  principle  on  which 
the  Sheerness  wall  was  constructed  was 
that  of  its  being  composed  of  detached 
masses,  independent  one  mass  of  the 
other.    They  might  be  considered  as 


90 


THE   NEAPOLITAN   STOVE. 


immense  piles,  each  pile,  so  to  call  it, 
being  more  or  lest  carried  down  and 
forced  into  the  ground,  according  as  the 
natural  bed  of  the  sea  might  varj  in 
depth,  or  in  supporting  power.  The 
mistaken  notion  seems  to  have  been 
entertained,  too,  in  regard  to  these 
buoyant  masses  that  they  were  to  remain 
hollow ;  whereas  they  were  always  in- 
tended to  be  filled  in  with  cheap  but  in- 
durating materials ;  filled  in,  that  is,  up 
to  the  height  at  which  their  vacuities 
might  be  made  useful  as  store- cellars. 

It  is  said  in  the  paper  to  which  this 
refers,  that  the  '*  extracts  will  also 
show  "  in  point  of  "  time  and  economy, 
the  insecurity  of  the  caisson  system.*' 
The  mole  of  Genoa,  according  to  the 
statement  quoted,  advanced  less  than 
40  feet  a  year ;  but  the  wall  at  Sheerness, 
—though  executed  under  all  the  dis- 


advantages stated  in  No.  1374,  —  had 
advanced  200  feet  in  about  fifteen 
months ;  but  in  proof  of  the  unprece- 
dented expedition  this  mode  of  building 
admitted  of,  a  contractor  offered  to  en* 
gage  for  the  construction  of  a  continuance 
of  that  wall  at  Sheerness,  at  the  rate  of 
no  less  than  200  feet  running  per  tmmik. 
That  contractor  was  well  acquainted  with 
the  work  in  question ;  he  had  been 
largely  employed  before  by  the  Navy 
Board,  and  continued  to  be  so  afterwards 
with  general  satisfaction.  In  point  of 
economy,  the  200  feet  of  wall,  on  buoyant 
masses,  was  actually  executed  at  leas  than 
a  fourth  part  of  the  estimated  expense  of 
the  same  length  of  wall,  if  built  in  the 
usual  mode ;  and  the  same  contractor's 
tender,  including  all  risks,  was  also  at 
less  than  a  fourth  part  of  the  cost  of  sea- 
wall built  in  the  usual  mode. 


THI  KXAPOLITAN  8T0VB. 
(tlegif tared  undex  the  Act  for  the  Protection  of  Articles  of  Utility.    Mary  Harvey,  of  CombiU, 

Dorchetter,  Ironmonger,  Proprietor.) 

Fig.  1. 


F.g.  2. 


Fig.  3. 


Fig.  I  is  a  sectional  elevation  of  this 
stove.  A  is  a  basement  given  in  plan  in 
fig.  2.  B  is  a  cylindrical  pan  fitted  into 
A,  and  connected  with  it.    C  is  another 


cylindrical  pan  of  somewhat  less 'dia- 
meter than  the  pan  B,  within  which  it 
is  placed ;  this  pan  (C)  serves  to  hold 
the  burning  emoers  of  a  coke  or  char- 


Mkl  Qm,  riw  whioh  purpow  it  u  fitted 
U  bottom  with  >  gritiag  D,  iDil  a  riag 
of  fir»-brick  E  (flg.  3).  F  ii  a  handle 
by  wtiieb  the  pan  and  grate  are  lifted 
out  of,  or  Teitored  to  iheir  place.  G  iB 
a  cjliodrical  cate  forming  the  body  of 
the  ttOTe  i  it  iclltted  at  top  with  a  check 
or  ipreader  H.  The  heated  gases  arisiDK 
from  the  Bre  past  upwards,  and  through 
the  holei  a  a  a,  eacapins  by  the  pipe  I 
into. another  pipe  K,  which  la  closed  at 
top,  but  the  gasei  have  freedom  toeseape 
oot  of  it  by  holes  b  b  (formed  near  ita 
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upper  end),  into  a  compartment  L  of 
the  head  of  the  iCovb,  which  eomparl- 
ment  .it  JiUtd  toith  limt  ami  water  by 
which  Ike  carbonic  acid  u  abtorbca, 
and  all  poitibility  of  dangtr  from  that 
tource  avoidtd.  The  other  aad  leas  in- 
Jurioui  giies  circulate  around  the  aides 
of  a  deflecting  pipe  M,  and  eioape  by 
theholeicc,'  N  is  an  outer  condenser 
of  the  Tesiel,  contsinins  cold  water,  by 
nhioh  the  comparimeDt  L  is  replenished 
as  required,  and  humidity  also  imparted 
to  the  surrounding  atmosphere. 


[Contlnictcd  sccerdiiig  ta 


ID  or  Ueiin.  Thamu  Hclk,  C.  E.,  sn 
Mitlc-apon-TjDa,  bUHlouDdac.] 

Fig.  8. 


Dttcription. 
Fig.  1  ia  a  aeclion  of  ihe  lower,  but      to  desarii>e  the  novtltiea  in  the  structure 
•howing  only  such  parts  ai  are  necessary      Fig.  2  is  an  elevation  of  the  same. 
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a,  a,  a,  a,  represents  a  web  of  wire 
gauze,  of  any  suitable  length,  depending 
on  the  height  of  the  tide,  and  of  suffi- 
cient width  (say  3  feet)  to  admit  figures 
about  1  foot  9  inches  high :  each  end  of 
the  web  is  wound  upon  copper  rollers  h 
and  c.  The  float  da,  has  attached  to  it 
a  copper  wire  rope,  working  over  a  spiral 
cone  e — the  rope  havinff  a  sufficient  num- 
ber of  turns  to  suit  the  rise  and  fall  of 
the  float ;  at  the  other  end  of  the  axle  on 
which  the  spiral  cone  is  fixed  is  a  wheel 
/ft  working  into  a  pinion  ffg  upon  the 
axle  of  the  bottom  roller  6,  6, 6,  figs.  1 
and  2.  hh  is  a  balance  weight,  to  which 
is  attached  a  copper  wire  cord,  which, 
passes  over  a  guide  sheave  to  a  spiral 
cone  1 1,  round  which  it  is  wound,  and 
the  end  made  fast :  at  the  opposite  end 
of  the  same  axle  on  which  the  spiral  cone 
is  fixed  is  a  wheel  jj\  working  into  a 
pinion  k  k,  upon  the  end  of  the  axle  of 
the  top  roller  ce.  When  the  float  d 
rises  with  the  tide,  the  balance  weight 
h^  moves  the  whole  apparatus  in  the 
direction  of  the  arrows  \  and  when  the 
float  falls  with  the  ebb  of  the  tide,  the 
movemente  are  indicated  by  the  other 
arrows.  As  the  tide  ebbs  and  flows, 
the  height  is  indicated  by  the  figures 
on  the  web  opposite  the  dial  or  sheet 
of  plate  glass  x,  x,  x,  &c.;  and  that 
these  figures  may  be  large  and  seen  from 
a  great  disUnce,  the  web  is  made  to  tra- 
vel 4  to  1  of  the  float,  by  means  of  the 
intermediate  wheel  and  pinion  /  and  g  : 
and  these  figures  (which  are  here  made 
to  indicate  the  feet  and  half  feet  of  the 
height  of  the  tide)  are  produced  on  the 
wire  gauze  by  a  white  or  light-coloured 
thin  paint;  the  apertures  of  the  wire 
gauze  are  left  open,  and  the  other  por- 
tion or  ground  of  the  web  is  made  black 
or  other  dark  opaque  colour,  the  aper- 
tures of  the  gauze  beinff  filled  up.  A 
web  of  any  opaque  matenal  may  be  sub- 
stituted for  that  of  the  wire  gauze,  and 
the  part  to  form  the  figures  or  devices 
may  be  cut  out  and  covered  by  any  trans- 
parent substance  or  gauze ;  but  the  use  of 
a  web  of  copper  wire  gauze  is  preferred 
as  being  more  durable,  and  not  affected 
by  the  action  of  the  sea  air  when  applied 
to  tide  gauges ;  the  figures  thus  pro- 
duced  on  the  web  are  distinctly  seen  in 
the  day  time  (in  whatever  way  the  ar- 
rangement of  them  on  the  web  may  be 
varied),  and  at  night,  when  lighted  from 
behind  by  a  strong  light  and  refiectors, 


in  the  way  that  dials  in  general  are 
lighted,  the  figures,  or  ground,  as  the 
case  may  be,  are  brilliantly  illuminated^ 
and  can  be  seen  from  a  great  distance. 

The  utility  of  these  novelties  of  confi- 
guration consists  in  this,  that  they  pro- 
duce more  useful  and  conspicuous  figures 
for  tide  gauges,  or  indicators  for  the  use 
of  ships  entering  or  leaving  a  harbour  or 
other  places,  and  for  railway  signals,  or 
other  purposes  where  such  gauges  or  sig- 
nals maybe  useful. 


VtCTOaiA  SUSPENSION  BaiDGV,  LOCHABAa. 
(Abridged  fi-om  the  Inverneu  Courier.) 

The  opening  of  the  Victoria  Suspension 
Bridge  over  the  river  Lochy,  between  Fort- 
William  and  Corpach,  was  celebrated  by  a 
public  dinner  at  Bannavie,  on  the  20th  alt. 
^Sheriff  Fraier  in  the  chidr,  and  Mr.  Mao- 
gregor,  banker,  croupier.  After  the  usna 
lojal  toasts, — 

The  Chairman  said  that  he  would  have 
the  honour  of  proposing  that  evening  two 
special  toasts  connected  with  the  day'a  in- 
teresting proceedings— the  first,  as  would  be 
anticipated,  was  the  health  of  Lochiel.  Lo- 
chiel,  as  they  all  knew,  was  the  chief  of  the 
Camerons,  one  of  the  oldest  and  most  re- 
nowned clans  of  which  tbe  Higblanda  could 
boast.  He  was  tbe  owner  of  a  valuable 
estate,  handed  down  to  him  by  a  long  direct 
line  of  ancestors — an  estate  of  great  extent, 
sixty  miles  long  at  the  least,  and  embrac- 
ing within  its  bounds  a  variety  of  stupen- 
dous mountains,  beautiful  lakea  and  valleys, 
and  wide  and  rapid  rivers ;  what  waa  stUl 
more  interesting,  embracing,  also,  a  numer- 
ous tenantry,  many  of  them  the  descendants 
of  the  clansmen  who  fought  and  bled  a  hun- 
dred years  ago  at  CuUoden,  with  his  ances- 
tor, the  '< Gentle  Lochiel"  of  the  '45. 
Times  were  now  changed,  the  sword  had 
given  place  to  the  spade,  and  nothing  now 
can  10  much  conduce  to  the  comfort  and 
happiness  of  the  people  as  the  improvement 
of  the  soil.  Lochiel  has  not  been  backward 
in  seeing  and  acting  upon  this  principle,  and 
in  showing  by  precept  and  example  how  the 
land  c«a  be  turned  to  profitable  account,  and 
stimulating  and  encouraging  his  tenantry  in 
industrious  habits.  In  many  places  do  we 
see  improvements.  In  this  immediate  neigh- 
bourhood a  handsome  and  commodious 
building,  the  New  Inn  of  Bannavie,  could 
not  fail  to  be  admired;  but  the  last  and 
greatest  in  the  march  of  improvement  was 
the  elegant  bridge  over  the  Lochy,  which 
was  this  day  open  for  traffic  To  any  one 
who  has  had  occasion  to  cross  the  river  in 
the  old  ferry-boat,  even  in  a  calm,  fine,  dry 
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day,  It  wii  nimeoeiiary  to  §aj  that  there  waa 
loaa  of  time  and  mnch  inconTenience  ezpe« 
lienced  ;  but  in  a  dark,  wet,  Lochabar  night, 
how  Terj  mach  were  all  the  disagreeablenesa 
of  the  ferry  increaied  ?  The  ferry  haa  thia 
day  given  place  to  the  bridge,  and  Lochiel 
haa  thereby  conferred,  not  on  hia  tenantry 
aaeiely,  but  on  the  public  at  large,  an  im- 
portant boon. 

Tho  Chairman  next  propoaed  the  health 
of  Mr.  Dredge.  Having  drunk  the  health 
of  Loefaiel,  at  whoae  aole  ezpenae  the  Lochy 
Bridge  waa  erected,  the  next  compliment 
waa  due  to  the  eminent  engineer  who  dia- 
ooTered  the  principle  which  diatinguiahea 
the  Dredge  auapenaion  bridge,  and  who  had 
juat  completed  the  largeat  bridge  that  had 
been  erected  on  that  principle.  He  would 
not  attempt  to  draw  a  comparison  between 
it  and  the  bridges  erected  on  the  old  system. 
He  would  aay  merely — what  could  not  fail 
to  atrike  every  one  present  that  day — that  it 
waa  a  peculiarly  chaste  and  elegant  structure. 
It  eonaiata  of  an  arch  of  250  feet  span,  rest- 
ing on  two  maaaiTe  arched  piers  of  granite 
rock  maaonry  at  either  end.  Its  situation 
waa  happily  choaen,  lying  at  the  base  of 
Ben-NvHa  (the  higheat  mountain  in  Britain), 
and  near  to  the  venerable  ruins  of  Inver- 
lochy  Caatle,  once  the  residence  of  the  kings 
of  Scotland,  the  bridge  haa  a  highly  pictur- 
eaqne  effect.  To  a  Ught  and  elegant  appear- 
ance ia  combined  atrength  of  construction 
and  durability  of  material ;  and  it  haa  the 
additional  merit  of  not  being  costly. 
Another  advantage  connected  with  Mr. 
Dredge'a  bridgea  was,  that  they  could  be 
erected  in  an  incredibly  short  space  of  time, 
aa  waa  apparent  from  the  fact  that  the 
foundation-atone  of  the  Lochy  Bridge  waa 
not  laid  till  Auguat,  and  the  fitting  of  the 
iron  works  waa  not  commenced  till  the  lat 
of  November,  and  now,  on  the  20th  of  De- 
cember, the  bridge  waa  open  for  traffic— a 
triumph  of  akill  of  which  the  patentee  might 
jaatly  be  proud. 

Mr.  Dredge,  in  reply,  after  thanking  the 
company  for  the  compliment  paid  him,  ob- 
aerved  tliat  it  waa  to  Lochid  the  compli- 
ment waa  due  for  hia  appreciation  of  and 
confidence  in  the  new  principle.  After  re- 
ferring to  the  diaadvantagea  of  ferries,  he 
proceeded : — "  The  confined  limite  of  the 
atone  arch  for  apanning  broad  rivera  and 
ravinea,  with  the  difficulty  of  obtaining  level 
roada  over  them,  haa  kept  it  out  of  the  reach 
of  many  a  proprietor  who  would  otherwiae 
have  gladly  bestowed  on  the  public  the  ad- 
vantages of  a  bridge.  Therefore  in  nume- 
rona  Inatancea,  to  their  great  prejudice,  a 
great  inconvenience  haa  long  been  borne 
vritb.  The  timber  bridge,  it  ia  true,  ia  lesa 
expcnaivei  but  Ite  durability  ia  ihort,  hence 


the  rude  ferry-boat  ia  atiU  a  iubatitution  for 
a  bridge  in  varioua  placea,  especially  in  the 
Highlands ;  but  it  might  almost  universally 
be  now  dispensed  with;  for  the  principle 
upon  which  the  bridge  has  just  been  erected 
over  the  Lochy  affords  every  person  who 
wante  a  bridge  the  opportunity  of  no  longer 
putting  up  with  inconvenience ;  it  is  so  truly 
economical,  powerful,  and  durable,  not  of 
the  costly  stone  material,  nor  of  timber, 
which  is  calculated  to  last  but  thirty  years, 
ia  it  built,  but  of  iron,  the  durability  of 
which  we  cannot  compute,  aa  iron  bridgea 
are  of  modem  date.  A  stone  bridge  at 
Lochy  Ferry  waa  estimated  to  cost  8,000/.^- 
which  sum,  I  believe,  was  the  lowest  tender. 
Bat  it  was  to  be  composed  of  many  arches, 
and  as  many  piers  in  the  river,  obstructing 
ite  impetaous  current,  and  probably  damag- 
ing the  valuable  salmon  fishings.  The  ob- 
ject is  now  atteined  with  a  level  iron  bridge, 
at  a  cost  of  less  than  2,000/.,  without  the 
least  obstruction  to  the  current,  whereby  the 
liability  of  ever  being  overturned  by  flood 
or  storm  is  avoided,  and,  consequently,  ite 
first  will  be  the  principal  cost.  The  span 
of  the  bridge  is  250  feet ;  platform  nearly  17 
wide;  dear  roadway  15;  the  maaonry  at 
the  base  28  feet  by  16  feet,  and  built 
Bolid  up  to  the  roadway  19  feet  high, 
above  which  each  arched  entrance  is  12^ 
feet  wide  and  20  feet  high  ;  and  the  top  of 
the  piera  upon  which  the  chains  rest  is  24 
feet  above  the  roadway,  and  the  whole  tapera 
three-fourths  of  an  inch  to  the  foot  in  eleva- 
tion, excepting  four  feet  of  plumb  which 
Bupporte  the  arches.  It  is  built  of  the  beat 
granite,  of  rock-work,  without  a  tool-mark 
visible  above  the  road.  The  care  and  atten- 
tion of  the  workmen  were  devoted  to  making 
good  beda  and  jointe  for  the  substontiality  of 
the  structure.  The  versed  aine  of  the  bridge 
is  one-tenth  of  the  chord  line,  and  it  con- 
sumed 40  tons  of  wrought  and  cast  iron. 
The  section  of  the  four  chains  at  the  top  of 
the  piers  is  50  inches,  which  taper  to  O  at 
the  centre  of  the  bridge ;  hence  ite  atrength 
for  transit  use  is  250  tons,  namely,  about 
one-third  of  its  ultimate  power.  The  plat- 
form contains  3,600  feet  of  surface,  which 
will  admit  of  360  head  of  cattle  being  upon 
it  at  one  time,  and  this  will  be  the  heaviest 
load  to  which  it  will  be  subject.  Now, 
allowing  each  to  weigh  4  cwt.,  the  load  will 
be  only  72  tons,  which  will  leave  a  surplus 
power  of  178  tons.  The  foundation  atone 
was  laid  on  the  6th  of  Auguat  bat,  and, 
deduedng  the  time  lost  by  inclement  wea- 
ther and  short  daya,  the  bridge  was  only 
three  montha  in  building.  The  first  bridge 
on  thia  plan  was  the  Victoria,  in  Bath, 
erected  in  1836,  and  now  there  are  nearly 
fifty.    The  British  and  Indian  Govenunente 
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haye  adopted  it,  and  many  others,  as  well 
as  Lochiel,  and  it  is  beginning  to  be  appre- 
ciated in  erery  quarter." 


7t 


pumps  with  or  without  air-vbs8bl8. 
— shaldbr's  fountain  pump. 

Two  of  your  writers,  who  each  styles  the 
other  "  talented,"  being  under  a  cloud 
themselTes,  have  tried  for  aboye  a  dozen 
years  to  draw  others  after  them.  Shall  I 
not  do  well  to  take  one  sweep  with  the 
brush  of  reason,  when  the  cloud  will  be 
clean  goue  for  ever  ?  I  allude  to  the  late 
remarks  in  your  popular  work  upon  some 
very  interestiog  matters  — As,  whether  pumps 
should  be  with  or  without  air-vessels  ?  and 
the  comparative  speed  of  water  in  them. 

A  pump  26  feet  perpendicular  with  air- 
vessels:  Works 3  inch  rising  main,  1^  inch, 
and  feed-pipe  1  inch  in  diameter.  At  the 
works,  the  water  moves  1  foot,  rising  main 
4  feet,  whilst  at  the  feed  pipe  it  moves 
0  feet  upwards.  Consequently  the  first  foot 
movement  at  the  works  displaces  9  feet  of 
air  at  the  feed-pipe ;  the  second  9  feet  also  ; 
but  near  the  end  of  the  third  movement, 
then  comes  the  rub,  the  water  shuts  the  air- 
vessel,  and  the  air  therein  being  ever  after 
securely  retained^  causes  the  pump  to  act  as 
well  as  one  with  a  3 -inch  feed  pipe  j  at  about 
half  the  cost. 

A  pump  qf  the  lite  proportions  without 
air-vessels :  With  a  shorter  feed-pipe,  com- 
monly acts  excessively,  the  works  move 
slowly,  and  it  delivers  14  ounces,  the  legiti- 
mate quantity.  When  the  same  movement 
is  made  quiokly,  40  ounces  of  water  are 
delivered  with  a  uniform  stream.  For  air- 
vessels  dilating  or  compressing  at  the  works 
is  a  gain  po$ition.— (To  Mr.  Hales,  at  p. 
521,  last  volume.) 

Metallic  valves  seem  more  likely  to  cause 
than  to  cure  the  shocks  in  a  pump. 

But  to  make  a  good  pump  with  a  piston 
sliding  in  a  cylinder  is  impossible. 

See  the  results  of  the  air-dilator,  as  re* 
corded  in  No.  1110,  Biech,  Mag,,  at  which 
time  it  had  then  been  variously,  numerously, 
and  beneficially  need  about  twelve  years. 

The  aboye  facts  relate  to  the  "  New  Per- 
fect Rolling  System,*'  and  in  some  measure 
to  the  old  defective  sliding  plan,  which  after 
every  modification  for  2000  years,  still  re- 
mains a  leaking,  scraping,  choking,  uncer- 
tain, and  inefficient  system—a  real  disgrace 
to  science. 

I  beg  to  quote  the  following,  from  the 

Norfolk  News  of  July  7, 1849  t 

FOUNTAIN  PUMPS. 

Norwioh  m^y  coogratuUte  the  human  race  upon 
their  great  victory  over  all  other  pumps,  by  abo- 
lishing leakage  and  friction.  Since  vrhicb,  child  < 
ren  readily  raise  water  above  100  feet. 


These  unapproachable  machlnei  ate  easily  re- 
paired, and  frequently  do  not  vary  in  effeoC  for 
many  years. 

Cases  sufficient  :^Tombland  30  feet  and  Bank 
Plain  60  feet  public  fountain  pumps  want  new  con- 
nectors about  once  in  two  years.  Wymoodham 
station  fountain  pump  lifta  40  feet,  once  in  Sj 
years.  Mansion-hoose,  St.  Stephen's,  fountain 
pump,  lifts  80  feet ;  and  continues  in  full  effect 
after  seven  years'  constant  work.  Norwich  Bethel 
fountain  pump,  100  feet  long,  the  first  and  second 
connectors  lasted  14  years;  longer  lifts,  similar 
results. 

Press  and  slide  a  wet  finger  upon  smooth  wood 
or  metal  and  it  will  show  the  enormous  (Hctloo  of 
common  pumps,  which  are  publicly  abandoned, 
and  fountain  pumps  adopted  with  extraordinary 
advantage. 

The  London  admirals  were  sadly  blinded,  after 
proving  that  four  men  with  fountain  pnmps  eoold 
raise  a  ton  of  water  25  feet  high  in  a  minute,  not  to 
know  that  their  best  pumps  could  never  produce 
such  a  result  in  100  seconds. 

The  Norwich  aldermen  being  delighted  at  sedng 
a  man  fill  a  ton  water-cart  in  three  minutes,  in- 
creased their  fountain  pumps,  having  proved  that, 
for  such  heavy  work  as  watering  streets  and  roads, 
fountain  pumps  are  Indispensable.  Their  long- 
friction  pumps  now  stand  abandoned. 

The  Norfolk  magistrates  upset  hundreds  of  feet 
of  new  friction  pumps,  finding  it  was  impracticable 
to  water  high  turnpike- road*s  firom  deep  wells,  ex- 
cept with  fountain  pumpi.  Their  men,  on  oath, 
declared  the  best  friction  pumps  were  only  fit  to 
water  footpaths.  Behides,  friction  pumps  ibr  long 
lifts  soon  begin  to  faultcr  (a  bad  faull),  and  seldom 
stand  roadwork  for  one  season  without  repaiiinff ; 
vt  hilst  fountain  pumps  for  long  lifta  stand  roadwork 
for  years  without  the  slightest  diminution  of  effect 
And  where  their  barrels,  which  are  never  disturbed, 
extend  even  beyond  100  feet,  all  their  work  being 
in  hand  reach,  are  soon  Impaired  or  renewed  at  a 
few  shillings'  cost. 

The  good  done  cannot  be  told.  For  In  preserving 
numbers  of  ships,  one  of  them  had  on  board  2M 
human  beings,  the  whole  of  whom  were  saved  by 
the  foontain  pump. 

Portable  Fountain  Fire  Engines,  at  twenty- five 
fires,  saved  many  lives  and  property  (in  Norwich 
alone),  worth  at  least  50,000/.  steiling,  exclusive  of 
the  Queen's  Barracks. 

I  am,  Sir,  yours,  &o.t 

W.  Shaldbka. 

Fountain  Pump  Works,  Norwich. 


THB  LATV  WM.  RIID  CLANNY,  ESQ.,  M.O. 

Another  man  of  science  has  been  taken 
from  us  :  Dr.  William  Reid  Clanny  expired 
at  his  residence,  Bishopwearmouth,  on 
Thursday,  the  10th  inst.,  at  the  age  of  73. 
He  was  a  native  of  the  County  Down,  Ire- 
land. Born  of  respectable  parents,  and  one 
of  a  large  family,  bis  education  waa  com- 
pleted at  the  Medical  Schools  in  Edinburgh; 
he  serred  as  assistant- surgeon  for  some  time 
in  the  Royal  Nayy  while  in  the  Baltic  and 
North  Sea,  and  in  the  action  off  Copea- 
hagen.  He  subsequently  graduated  in  Kidin* 
burgh,  and  married  there  Sf  argaret,  daughter 
of  CapUin  Mitchell,  of  the  Hon.  East 
India  Company's  Service.  He  then  resided 
and  practised  for  a  short  time  in  the  city 
of  Durham,  and  subsequently  at  Bishop* 
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wearmouth,  whtra  lie  hat  eminently  prae- 
ticed  as  a  physician  for  the  long  period  of 
forty -fire  yeaiv. 

Dr.  Clacny  was  a  Fellow  of  the  Royal 
Society  of  Edinburgh,  Member  of  the  Royal 
Iriah  Academy,  a  Knight  Commander  of  the 
Order  of  St.  John  of  Jemsalem,  Physician 
Extraordinary  to  H.R.H.  the  late  Dake  of 
Snasez,  and  Consulting  Physician  to  the 
Sunderland  Infirmary.  His  attainments 
were  of  no  ordinary  oharacter ;  he  hat  fre- 
quently distinguished  himself  in  Tarious 
branches  of  philosophy,  cultiTating  more 
particularly  those  connected  with  his  own 
profession.  Many  of  his  researches  bsTe 
been  communicated  to  the  leading  publica- 
tions of  the  day,  and  which  have  brought 
his  name  into  repute,  and  gained  for  him 
the  firiendship  of  many  scientific  men  both 
at  home  and  abroad. 

He  was  benerolent  to  the  poor,  and  la- 
boured aasiduously  in  their  caus&  Situated 
in  the  midst  of  the  coal-field,  his  attention 
was  naturally  drawn  to  the  many  explosions 
which  had  taken  place  in  tL3  mines;  his 
scientiiic  tslent  and  humane  feelinga  were, 
with  others,  early  enlisted  in  the  cause  of 
prerenting  these  awful  calamities.  In  the 
year  1813,  some  philanthropic  and  scientific 
gntlemen  at  Sunderland  formed  themseWes 
into  a  society  for  the  preyention  of  accidents 
in  eoal  mhies,  of  which  the  late  Sir  Ralph 
Hillbank,  Bart.,  was  president,  and  it  was 
before  this  Society  in  that  year  that  Dr. 
Clanny  exhibited  a  lamp  whi/sb,  beyond  all 
queation,  waa  the  firat  attempt  ever  made 
calculated  to  bum  safely  in  an  explosive 
atmosphere. 

In  May,  1813,  a  paper  waa  read  before 
the  Royal  Society,  entitled  *'  On  a  Steady 
Light  in  Coal  Mines,  by  Dr.  Reid  Clanny/' 
which  waa  aoon  afterwards  published  in  the 
Pkiiotopkieal  TVmuaetioni — the  Society  of 
Arts  in  London  awarded  their  gold  medal, 
and  the  Royal  Humane  Society  of  Lon- 
don also  presented  him  with  their  silver 
medaL  In  the  latter  part  of  1815,  Dr. 
Clanny  had  the  courage  to  make  practical 
expcrimenta  In  up#ards  of  100  acres  of 
explosive  air  in  the  Herrington  Mill  Pit, 
which  were  attended  with  perfect  success. 
This  lamp  never  came  into  general  use,  in 
conaequence  of  ita  cumbrous  form ;  he  de- 
vised various  modifications  in  a  more  por- 
table ahape,  and  up  to  a  very  late  period  he 
haa  been  working  at  the  production  of  im- 
proved lampa  at  a  great  cost  of  time  and 
money.  Sir  Humphry  Davy,  in  the  year 
1815,  was  invited  by  Dr.  Gray,  then  rector 
of  Biahopwesr mouth,  and  a  prominent 
member  of  the  Societv  above-mentioned,  to 
viait  him,  and  Dr.  Clanny  met  his  distin- 
guished Mend,  and  freely  communicated  all 


his  views  and  experiments.  Sir  Humphrey 
Davy  turned  his  attention  to  the  subject, 
and  In  January,  1816,  the  first  Davy  Lamp 
was  tried  at  the  Hepburn  Colliery.  Almost 
simultaneously  waa  invented  the  Ump  of  the 
late  Mr.  George  Stepheosoo,  who  afterwards 
attained  eminence  in  his  profession  as  a  dvil 
engineer.  There  is  no  intention  in  this 
notice  to  discuss  the  merits  of  the  lamps  of 
Dr.  Clanny  with  the  invention  of  numerous 
others ;  there  can  be  no  doubt  of  the  on'- 
ffindlily  of  conception  followed  out  by  the 
construction  of  the  very  first  safety  lamp 
ever  invented ;  and  however  the  first  idea 
may  have  been  improved  by  others,  his  per- 
severing industry  has  now  so  perfected  the 
Ismp  in  the  form  lately  constructed  by  him, 
as  to  make  it  applicable  to  all  the  purpoaea 
of  mining,  whether  we  regard  its  safety, 
brilliancy  of  light,  and  portability  of  form, 
aa  to  make  it  ecllpae  all  those  of  his  competi- 
tors ;  he  is,  therefore,  without  a  rival  in  the 
originality  of  ita  conception,  and  ia  equally 
prominent  in  improving  that  instrument,  to 
make  it  the  most  perfect  of  its  kind.  A  few 
friends,  headed  by  the  Marquis  of  London- 
derry, the  largest  coal-owner  in  the  north  of 
England,  aware  of  these  facts,  lately  pre- 
sented him  with  a  piece  of  plate,  as  an  ac- 
knowledgment for  his  eminent  services  in 
the  cause  of  humanity  and  science. 

Peace  be  with  the  ashes  of  him  who  has 
conferred  so  great  a  boon  on  hia  feUow- 
creatures,  whidi  haa  contributed,  without 
doubt,  to  save  many  a  poor  miner  from  a 
premature  and  violent  death. 

The  remains  of  the  worthy  doctor  were, 
on  Thursday,  January  17,  attended  to  the 
New  Cemetery,  Bishop wearmonth,  by  the 
leading  members  of  the  Literary  and  Philo- 
sophical Society  (of  which  he  may  be  said 
to  he  the  founder,  and  was  one  of  ita  vice- 
presidents),  by  a  numeroua  body  of  Free- 
masons, and  by  a  large  concourse  of  the 
principal  persons  in  the  town  and  neigh- 
bourhood, all  anxious  to  pay  this  last  tri- 
bute of  respect  to  the  memory  of  one  en- 
deared to  them  by  time  and  goodness  of 
heart.— dfiniii^  Jottmal, 


8PBCIFICATI0N8  OV  ENGLISH  PATENTS  BN- 
ROLLKO  DURING  THE  WEEK  ENDING 
JANUARY  31,  1850. 

John  Holt,  Todmorden,  Laneaster, 
manager  of  the  Waterside  Works.  For  tm- 
jtrovemenii  in  machinery  or  apparattufor 
preparing  cotton  and  other  Jibrout  tub' 
etancUf  parte  of  which  improvemente  are 
applicable  to  machinery  utod  tis  weighing* 
Patent  dated  July  24, 1849. 

Hie  patantee  describes  and  claims^ 
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1.  An  arrangement  and  constmction  of 
apparatus  for  weighing  cotton,  &c.,  which 
consists  of  an  endless  flexible  band  which 
conveys  the  cotton  as  it  is  deliTcred  from  the 
opening  machine  to  a  pair  of  rollers,  which, 
in  turn  deliver  it  to  a  receptacle  supported 
on  a  balance  frame  in  such  manner,  that 
when  it  has  been  filled  with  the  determined 
weight  of  cotton,  it  shall  descend,  and 
through  the  intervention  of  a  system  of 
levers  and  suitable  gearing,  throw  the  roller, 
carrying  the  endless  band,  out  of  gear  with 
one  of  the  delivery  rollers,  whence  it  de* 
rives  its  rotary  motion ;  and,  at  the  same 
time,  arrest  further  revolution  thereof,  and, 
consequently,  of  the  band,  so  as  to  cut  off 
the  supply  to  the  receptacle  from  which  the 
weighed  cotton  is  removed  to  the  '*  blowers" 
by  an  attendant,  who  afterwards  sets  the 
band  in  motion  by  means  of  a  treadle. 

2.  Instead  of  employing  attendants  to 
remove  the  weighed  portions  of  cotton  from 
the  receptacle  to  the  blowers,  they  may  be 
made  to  fall,  after  being  weighed,  into  a 
hopper,  which  deposits  them  in  heaps  upon 
an  endless  band,  whereby  they  are  carried 
to  the  different  blowers,  so  as  to  enable  the 
attendants  thereon  to  feed  them  regularly 
and  easily. 

3.  Giving  a  circular  or  vibrating  motion 
to  the  cams,  in  order  that  the  slivers  may  be 
deposited  therein  more  uniformly  than  has 
hitherto  been  customary. 

4.  The  application  of  a  curved  plate  to 
one  of  the  lap  rollers,  which  is  made  to  press 
against  the  under  side  of  the  fleece  to  give  it 
a  smooth  surface,  and  thereby  render  the 
lap  less  liable  to  adhere  together  when  un- 
wound than  at  present.  The  curved  plate 
is'  supported  in  a  slot,  in  order  that  the 
degree  of  pressure  which  it  exerts  may  be 
varied  as  required. 

5.  The  application  of  a  straight  edge  or 
ruler  to  the  lap  as  it  passes  over  the  **  tak- 
ing-in  "  roller  to  the  '*  licker-in  "  roller, 
which  supplies  it  to  the  carding  cylinder,  in 
order  that  the  supply  may  be  uniform. 

6.  An  arrangement  and  construction  of 
weighing  machine  which  is  applicable  to  the 
weighing  of  fluids  or  solids  in  a  running 
state,  and  consists  in  a  flexible  tube  to  con- 
vey the  substance  from  the  source  of  supply 
to  the  sack,  or  other  receptacle,  upon  the 
weighing  platform.  The  flexible  tube  passes 
over  an  inclined  plank,  and  underneath  a 
valve  or  presser,  which  is  connected  to  the 
weighing  platform  in  such  manner  that  it 
shall  cause  tlie  pressor  to  close  the  flexible 
tube,  and  thereby  cut  off  the  supply  when 
the  determined  weight  of  substance  has  ar- 
rived in  the  sack. 

Albxanokb  Fbrribr  Ro8B,  Greenvale- 
place,  Glasgow,  gentleman.    Fbr  a  certain 


improvemeni  or  improvemenis  in  Ihe  proeea 
or  operation  qf  printing,  and  in  the  maehi* 
nery  or  apparattu  employed  therein.  Pa- 
tent dated  July  24,  1849. 

The  improvements  sought  to  be  secured 
under  this  patent  refer  to  a  system  of  print- 
ing from  types  arranged  around  the  peri- 
phery of  a  horizontal  cylinder,  which  is 
supported  between  two  horizontal  printing 
cylinders  that  are  supported  in  spring  bear- 
ings, to  allow  of  their  adjusting  themselves 
to  the  irregularities  of  the  type  cylinder. 
On  each  side  of  this  last,  between  the  top 
and  bottom  printing  cylinders,  are  two  ink 
fountains,  with  their  delivery  and  inking 
rollers  A  second  machine,  exactly  similar 
to  the  preceding,  is  employed,  in  order 
that  the  type  upon  the  cylinder  of  the 
first  machine  may  print  the  reverse  of 
the  sheet  of  paper,  while  that  upon  the 
cylinder  of  the  second  machine  may  print 
the  obverse.  The  paper  is  used  in  a 
continuous  web,  and  passed  between  the 
type  cylinder  and  top  printing  cylinder  of 
the  first  machine,  whereby  it  will  be  printed 
on  one  side,  after  which  it  passes  over  a 
reversing  roller  and  between  the  bottom 
printing  cylinder  and  the  type  cylinder  of 
the  second  machine,  whereby  the  other  side 
will  be  printed.  A  second  web  is  printed  in 
a  similar  manner,  by  being  passed  under 
and  over  the  cylinders  not  used  for  the 
first  web.  The  webs  are  divided,  as  they 
are  delivered  from  the  printing  machines, 
by  a  cutting  apparatus.  A  suitable  space 
is  left  between  any  two  of  the  columns 
of  each  type  cylinder,  to  form  the  margin, 
while  a  second  space  is  provided  in  similar 
manner  to  allow  for  the  folding  of  the  paper. 
To  ensure  registering  of  the  two  impres- 
sions, two  elastic  endless  bands  are  adapted 
to  the  ends  of  each  type  cylinder,  which 
come  ill  contact  with  the  webs  of  paper, 
and  are  arranged  so  as  to  allow  of  their  being 
stretched,  and  their  thickness  consequently 
increased  or  diminished,  whereby  the  dia- 
meters of  the  cylinders  will  be  varied,  and 
the  delivery  of  the  webs  regulated  accord- 
ingly. Or,  instead  of  the  preceding  arrange- 
ment, bars,  placed  between  the  oolamns  of 
type,  may  be  made  to  move  to  or  from  the 
centres  of  the  cylinders,  and  thereby  pro- 
duce a  like  effect— namely,  the  variation  in 
the  diameters  of  the  cylinders.  The  types 
are  retained  in  position  by  being  made  of  a 
tapering  form,  and  placed  in  galleys  with 
curved  backs,  and  secured  by  wedge-shaped 
rules.  Or,  the  type  cylinder  may  be  made 
in  the  shape  of  a  regular  polygon,  and  the 
type  held  therein  by  wedge-shaped  rules. 
The  ends  of  the  cylinder  are  made  move- 
able, to  allow  of  any  one  of  the  columns 
of  type  being  taken  out  when  required. 
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Speeifieaiion  Duet  ^ti/  not  Enrolled, 

JosspH  Woods,  Barge-yard  Chambers, 
Baeklersbnry.  .fbr  improvemenie  m  bleach' 
MMff  eeriam  organic  tubeianeee,  and  in  the 
mamtfaciwe  of  certain  producti  therefrom, 
(A  commanication.)  Patent  dated  Julj  24, 
1849. 

'RICBNT  AMBRICAN   PATENTS. 

(Selected  firom  the  Report  of  Mr.  Keller,  in  the 
FrankUn  Journal.) 

For  a  Machinb  for  Cutting  Tsbth 
FOR  BavBLBD  GsAR.     Ocorgc  H,  Cor  lies. 

The  patentee  says— "The  firat  part  of 
my  inTention  consists  in  the  use  of  a  reci- 
procating cutter,  gOTemed  by  a  gnide-bar, 
on  which  the  cutter  carriage  slides,  and 
which  has  its  axes  of  vibration,  to  adapt 
the  cutter  to  the  required  depth  of  cogs,  at 
the  apex  of  a  cone  corresponding  with  the 
beTcl  of  the  wheel  to  be  cnt,  whether  such 
axes  be  fixed  or  adjustable  to  wheels  of 
different  sixes,  that  all  the  cuts  may  be  in 
the  direction  of  the  radii. 

'*  The  second  part  of  my  inTention  con- 
sists in  combining  the  guide-bar,  on  which 
the  cutter  carriage  runs,  with  a  secondary 
frame,  hinged  to  the  main  frame,  outside  of 
the  circle  of  the  largest  wheel  intended  to 
be  cut  in  the  machine,  that  the  axis  of  vibra- 
tion of  the  guide-bar  may  be  eleyated  or 
depressed  to  adapt  the  machine  to  different 
berels,  and  that  the  main  driving  shaft, 
which  communicates  motion  to  the  opera- 
tive parts  of  the  machinery  placed  at  the 
hinged  end  of  the  said  frame,  may  be  in  the 
line  of  the  axis  of  vibration  of  the  said 
frame,  that  the  vibration  thereof  may  not 
change  the  relative  position  of  the  driving 
shaft,  and  the  parts  receiving  motion  there- 
fit>m. 

'*  The  third  part  of  my  invention  consists 
in  combining  with  the  guide-bar  a  guide- 
plate,  against  which  it  bears  by  means  of  a 
weight,  spring,  or  the  equivalent  thereof,  so 
that,  as  tlie  guide-bar  descends  to  give  the 
proper  depth  to  the  cogs,  the  said  guide- 
bar  shall  follow  the  curve  of  the  guide,  and 
thus  determine  the  form  of  the  face  of  the 
cogs. 

'*  And  the  last  part  of  my  invention  con- 
sists in  making  that  part  of  the  rear  end  of 
the  gnide-bar,  which  rests  against  the  guide, 
moveable,  so  as  to  have  an  endwise  motion 
in  or  on  the  said  bar,  in  the  direction  of  its 
length,  the  said  moveable  part  or  stem  being 
beveled  back  where  it  rests  against  the 
guide,  and  to  connected,  either  with  the 
guide-bar  or  some  other  part  of  the  machi- 
nery, that,  at  the  time  of  the  cutting 
motion,  it  will  move  forward,  that  its  bevel 
snr&ce  may  be  brought  in  contact  with  the 


guide,  and  give  a  lateral  motion  to  the  gnide- 
bar,  to  relieve  the  cutter  from  the  surface 
of  the  cog  that  is  being  cut,  to  admit  of  its 
moving  back  clear  of  the  cog,  and  then,  at 
the  end  of  the  return  motion,  a  reversed 
motion,  to  bring  the  cutter  in  the  proper 
line  for  cutting." 

Ctaime, — '*  What  I  claim  as  my  invention 
is,  1st,  the  method  of  cutting  the  cogs  of 
beveled  wheels  by  means  of  a  reciprocating 
cntter  that  moves  in  or  on  a  slide  (or  slides), 
that  vibrates  on  an  axis  that  coincides,  or 
nearly  so,  with  the  apex  of  a  cone  repre- 
senting the  bevel  of  the  wheel  to  be  cut,  by 
which  vibration  the  depth  of  cut  is  deter- 
mined; and  this  I  claim  irrespectively  of 
the  adjustment  of  the  axis  of  vibration. 

''  2nd.  I  claim  the  guide-bar  (or  its  equi- 
valent) on  which  the  cutter  carriage  runs, 
and  having  its  axis  of  vibration  for  the 
depth  of  cut  as  above  described,  when  com- 
bined with  a  secondary  frame,  jointed  to  the 
main  frame  at  some  point  outside  of  the 
circumference  of  the  wheel  to  be  cut,  that 
the  machinery  may  be  adapted  to  the  cutting 
of  cogs  on  various  bevels. 

"  3rd.  I  claim,  in  combination  with  the 
guide-bar,  having  an  universal  joint,  or  the 
equivalent  thereof,  and  operated  as  described, 
in  combination  with  the  guide- plate,  to 
guide  the  cutter  and  determine  the  form  of 
the  face  of  the  cogs. 

"  And,  lastly,  1  claim  making  that  part  of 
the  guide-bar  which  rests  against  the  guide- 
plate,  to  determine  the  form  of  the  face  of 
the  cogs,  separated  from,  and  moveable  on, 
the  gnide-bar,  and  properly  beveled  to 
relieve  and  clear  the  cutter  for  its  back 
movement." 

For  an  Improvbubnt  tn  Cut-off  and 
Working  thb  Yalybs  of  Stbam  En- 
GiNBS.     George  H.  Corliee. 

The  patentee  says — '*  The  object  of  the 
first  part  of  my  invention  consists  in  sup- 
porting the  shaft  of  the  working  beam  on 
two  vertical  standards,  that  are  erected  on 
two  horixontal  beams  secured  and  resting  at 
the  ends  on  the  bed,  the  upper  end  of  the 
two  standards  being  connected  to,  and 
braced  with,  the  ends  of  the  horizontal 
beams  by  means  of  diagonal  tension  screw 
braces. 

"  The  second  part  of  mj  invention  con- 
sists in  communicating  motion  to  the  two 
valves  from  one  rock  shaft,  by  connecting 
each  valve  with  a  separate  arm  or  crank- 
wrist  of  the  rocker,  the  two  arms  making 
such  an  angle  with  each  other,  that  the  point 
of  connection  of  the  closed  valves  shall 
vibrate  near  the  dead  point,  while  the  other, 
which  is  being  opened  and  closed,  is  moving 
along  that  part  of  its  circuit  which  shall 
give  the  greatest  longitudinal  motion. 


vs 
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"  The  third  part  of  my  inTention  relatei 
to  the  method  of  regulating  the  cnt-off  of 
the  steam  in  the  main  slide  ralTeSy  and  con- 
sists in  effecting  this  by  means  of  the  go- 
vernor which  operates  cams,  so  that,  when 
the  velocity  of  the  engine  is  too  great, 
these  cams  shall  be  moy^  by  the  centrifu- 
gal action  of  the  regulator,  that  a  catch  on 
the  taWe  rods  may  the  sooner  come  in  con- 
tact with  them,  to  liberate  the  valves  and 
admit  of  their  being  closed  by  the  force  of 
springs  or  weights,  and  thus  cut  off  the 
steam  in  proportion  to  the  velocity  of  the 
engine." 

Claim. — "  What  I  claim  as  my  invention, 
is,  Ist.,  the  method  of  operating  the  slide 
valves  of  steam  engines,  by  connecting  the 
valves  that  govern  the  ports  at  opposite  ends 
of  the  cylinder,  with  separate  arms  of  the 
rocic  shaft,  or  the  mechanical  equivalents 
thereof,  so  that,  from  the  motion  thereof, 
the  valve  that  keeps  it  port  or  ports  closed, 
shall  move  over  a  less  space  while  its  port 
(or  ports)  is  closed,  than  the  one  that  is 
opening  its  port  or  ports,  and  9ice  versd, 
while  at  the  same  time  the  two  arms  by 
which  they  are  operated  have  the  same  range 
of  motion,  whereby  I  am  enabled  to  save 
much  of  the  power  heretofore  required  to 
work  the  slide  valves  of  steam  engines,  and 
by  which,  also,  I  am  enabled  to  give  a 
greater  range  of  motion  to  the  valves  at  the 
periods  of  opening  and  closing  the  ports, 
to  facilitate  the  induction  and  eduction  of 
ateam.  And  lastly,  I  claim  the  method  of 
regulating  the  motion  of  steam  engines,  by 
means  of  the  centrifugal  regulator  by  com- 
bining the  said  regulator  with  the  catches 
>hat  liberate  the  steam  valves,  by  means  of 
movable  cams  or  stops,  as  described." 

Fob  an  Improvbmbmt  in  DayiNO 
Ubain.    Henry  Quinn. 

The  patentee  says, — "  The  object  of  my 
invention  is  to  reduce  the  cost  of  the  appa- 
ratus and  its  liability  to  derangement,  and, 
at  the  same  time,  to  dry  the  grain  with  a 
reduced  consumption  of  fael,  all  of  which  I 
effect  by  causing  the  grain  to  descend  from 
a  hopper,  over  and  down  a  heated  inclined 
plane  to  a  stationary  drying  pan,  over  which 
it  is  moved  slowly  by  a  rake." 

Claim.^**  What  I  claim  as  my  invention, 
is  the  method  of  drying  grain  in  an  open 
stationary  pan,  having  the  fire  and  draft 
below  it,  with  the  rake  above,  for  stirring 
the  grain  and  causing  it  to  pass  from  the 
feeder  to  the  delivery,  as  described,  whereby 
the  raoistare  in  the  grain  is  more  readily 
evaporated  and  liberated,  and  the  apparatus 
constructed  at  less  cost,  and  with  less  lia- 
bility to  derangement,  than  by  any  other 
plan  before  Itnown,  when  this  is  combined 
with  the  feede  heated  by  a  hot  air  chamber. 


whereby  the  grain  ia  gradually  heated  in  the 
feeder,  to  draw  out  the  moisture,  before  it 
is  exposed  to  a  higher  temperature  in  the 
pan  to  be  evaporated." 

For  an  iMpaoviMBNT  in  Dkainimo 
AND  Blanching  Sugars.  Johm  iSjpmi- 
genberg. 

Claim, — *'  What  I  cUimas  my  invention, 
is  the  method  of  bleaching  and  draining 
brown  sugars  on  the  plantation,  as  herein 
set  forth:  that  is  to  say,  blanching  the 
sugar  by  a  solution  of  molassea  and  water, 
both  being  in  the  cold  state,  and  the  opera- 
tion being  performed  in  the  hogshead  des- 
tined for  the  transportation  of  the  sugar  to 
market,  thereby  increasing  the  value  of  the 
sugar  without  a  corresponding  increase  of 
expense. 

For  AN  IlfPROYEMBNT    IN    PROC 18818 

FOR  Burnishing  Mbtals.  Edward  Sat^ 
terlee. 

The  patentee  says. — "  The  nature  of  my 
invention  consits  in  covering  the  surface  of 
the  metal  or  stone  to  be  gilded,  with  a  coating 
which  possesses  the  properties  of  adhering 
firmly  thereto,  while  it  readily  receives,  and 
strongly  retains,  the  gilder's  materials  or 
preparations,  and  possesses  all  the  firmness 
requisite  to  permit  the  free  use  of  the  bur- 
nishing tools." 

*'  Claim, — **  What  I  claim  as  my  inven- 
tion, is  the  mode  herein  described,  of  pre- 
paring surfaces  of  cast  or  wrought  iron,  or 
other  metals,  and  stone,  so  that  they  may 
be  gilded  or  silvered  in  the  same  manner  as 
wood,  and  burnished  with  equal  facility, 
viz.,  by  applying  thereto  the  preparationa  of 
shellac  and  yellow  ochre,  or  other  similar 
and  suitable  earthy  or  mineral  substance." 

For  an  Iuprovbmbnt  in  thb  Clari- 
fication OF  Canb  Juiobs.  John  Sjpoit- 
genberg. 

The  patentee  says, — **  The  nature  of  my 
invention,  and  the  great  advantage  it  baa 
over  the  old  methods  are  as  follows  :— In  the 
first  place,  it  consists  in  having  a  greater 
number  of  juice-boxes,  or  otherwise,  a  num- 
ber of  boxes  containing  a  greater  quantity  of 
juice,  so  that  the  jaice  may  have  more  time 
to  deposit  its  impurities  and  extraneous 
matter.  Secondly,  that,  by  thus  having  the 
juice  clarified,  or  its  impurities  deposited 
in  the  several  boxes  it  is  drawn  into  the 
'  grand,'  the  operation  of  making  the  sugar 
is  commenced  in  the  kettlea  .with  a  hot  cla- 
rified jaice.  Thirdly,  I  use  Che.efCape  steam 
for  clarifying,  although  the  ateaapi^rect  from 
the  boiler  may  be  used.  '   ' 

C/fltm.— "  What  I  oia!ittt8>y  invention 
and  discovery,  is,  IfTt,  ttfe' Arect  application 
of  steam,  by  injection,^  to  the  iugar  cane 
jaice,  whiUt  in  the  vats',  and  before  being 
tranfemd  to  tlie  '  grand,'  for  the  purpose 
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of  fpeedOy  heatbg,  daring,  defecatbg , 
pvri^in^t  and  freeing  the  jnioe  of  the  fecu- 
lent and  other  eztraneons,  iDJarioos  and  im- 
pure matter,  ai  let  forth." 
FoA  ▲  Machins  VGA  Sbwivo  Cloth 

GW  ALL  KllinS  WITH   A  RUNKIMO  StITOH. 

BetifMitin  W.  Bean* 

The  patentee  fays,—"  My  invention  con- 
atats  of  a  combination  of  gear  wheels  and  a 
needle,  so  applied  together,  and  arranged 
with  respect  to  each  other,  that  the  gear 
wfaeob,  wlien  they  are  reroWed  and  cloth  is 
paned  between  them,  shall  make  or  form 
what  I  term  the  donbles,  or  the  bends,  cor- 
mgations,  or  foldings  of  the  edges  of  the 
doth,  necessary  for  the  passage  of  the  needle 
through  it,  in  order  to  the  performance  of 
the  sewing  of  the  running  stitch." 

CUtbm,-^'*  What  I  daim  as  my  invention, 
is  the  combination  of  a  straight  or  curved 
needle  and  two  or  more  gear  wheels,  for 
forming  the  doubles  or  corrugations  of  the 
doth,  the  whole  being  made  to  operate 
essentially  as  speoified.  And,  in  combination 
therewith,  I  claim  one  or  more  cogged 
wheels,  applied  as  specified,  and  for  the  pur- 
pose of  advancing  the  donbles  of  the  cloth 
along  the  needle  as  above  explained. 

'*I  also  daim  the  mode  of  preventing 
dther  retrogradation  or  any  improper  move- 
ment of  the  needle,  vis.,  by  making  it  with  a 
crook  or  bend,  and  placing  against  said  bend 
one,  two ,  or  more  wheels,  as  described." 

Fob  ak  Imp&oveiibnt  in  Prbparino 
Wool  amd  Cottom  for  Carding.  George 

Xr«  JtfiSSOIIa 

The  patentee  says, — **  The  nature  of  my 
invention  consists  in  making  the  fibres  of 
wool  (or  other  fibrous  material)  sufficiently 
soft,  pliable,  and  yielding,  for  passing  through 
the  operations  of  carding  and  spinning,  by 
thoroughly  penetrating  each  fibre  thereof 
with  ateam,  just  previous  to,  and  during  the 
operations  of  carding  and  spinning,  by  which 
I  am  enabled  to  dispense  with  the  use  of  oil 
for  softening  the  fibres  of  wool,  preparatory 
to  pcdrforming  tiie  above-named  operations 
upon  the  same." 

Clsim.— ***  What  I  claim  as  my  invention, 
is  the  application  of  heat  and  moisture  to 
wool  by  means  of  steam,  for  the  purpose  of 
rendering  its  fibres  suffldently  soft,  flexible, 
and  pyable  to  pass  through  the  operations 
of  oarding  and  spinning,  without  requiring 
the  use  of  oil  upon  the  same. 

"  I  also  daim  the  application  of  steam  to 
ootton  or  other  soft  fibrous  substance,  for 
the  purpose  of  giving  additional  softnea  and 
flexibility  to  their  fibres  during  the  opera- 
tions of  carding  or  spinning.'' 

For  thb  Emplotmbnt  of  an  Aux- 
iliary En^inb  in  Combination  with 
thb  Condensbr  Pump.    Jehn  Bricseon, 


The  patentee  says,—*'  The  object  of  my 
invention  is  to  condense  the  steam  without 
admixture  with  the  condensing  water,  and 
to  condense  the  steam  that  escapes  from  the 
safety  valve,  and  aUo  for  the  prodnotion  of 
fresh  water  for  any  other  use." 

Ciaim. — "  What  I  claim  at  my  invention, 
is  the  combination  of  the  condenser  of  a 
steam  engine  for  the  propelling  of  a  ship  or 
other  vessel,  with  a  pump  that  receives  the 
condensing  water  from  outside  the  vessel, 
and  causes  it  to  pass  the  condenser,  when 
the  said  pump  is  operated  by  an  auxiliary 
engine. 

'*  And  I  also  claim  the  double  connection 
of  the  condenser ;  that  is,  with  the  exhaust 
of  the  propelling  engine,  and  with  the  boiler, 
when  the  said  condenser  is  combined  with  a 
pump  that  reodves  the  condensing  water 
from  outside  of  the  vessel ,  and  is  impelled 
by  an  auxiliary  engine." 


wbbklt  list  of  nbw  bnglish  patbnts. 

John  Dalton,  of  HiUingworth,  calieo-printer,  for 
certain  improvements  in  and  applicable  to  machi- 
nery or  apparatua  for  bleaching,  dyeing,  printing, 
and  finishing  textile  and  other  fabrics,  and  in  the 
engraving  of  copper  rollers  and  other  metallic 
bodies.    January  26 ;  six  months. 

Edwin  Heycock,  of  Leeds,  York,  merchant,  for 
certain  improvements  in  the  finishing  and  dressing 
of  woollen  cloths.    January  26 ;  six  months. 

Thomas  Richardson,  of  the  town  and  county  of 
Newcastle-upon-Tyne,  chemist,  for  improvements 
in  the  manufacture  of  Epsom  and  other  magoesiau 
salts ;  also  alum  and  sulphate  of  ammonia.  Janu- 
ary 26;  six  months. 

winceslas  Le  Baron  de  Traux  de  Wardin,  of 
Liege,  in  the  kingdom  of  Belgium,  for  certain  im- 
provements in  looms  for  weaving  linen,  woollen, 
and  cotton  cloths,  and  in  machines  for  preparing 
the  yarns  for  such  cloths  before  entering  the  loom, 
and  in  a  maohlDe  for  finishing  gray  and  bleached 
linen  cloths.    January  26  ;  six  months. 

Thomas  Schofield,  of  Cowbrook,  Hulme,  near 
Manchester,  Lancaster,  fUstian  dyer  and  finisher, 
and  Henry  Horabin,  of  Royton,  near  Oldham,  in 
the  same  county,  fustian  cutter,  for  improvements 
in  machinery  for  cutting  fUstians  and  certain  other 
fabrics  to  produee  a  piled  surfluse.  January  26;  six 
months. 

Thomas  Berger,  of  Hackney,  gentleman,  for  im- 
provements in  the  manufacture  of  starch.  January 
26;  six  months. 

Richard  Roberts,  of  Manchester,  engineer,  for 
improvements  In  the  manu&cture  of  certain  textile 
fabrics,  in  machinery  for  weaving  plain,  figured, 
and  terry  or  looped  fkbrics,  and  in  machinery  or 
apparatus  for  catting  velvets  and  other  fabrics. 
January  29;  six  months. 

Donald  Beatson,  of  Green* street,  Stepney,  Mid- 
dlesex, mariner,  for  certain  improvements  In  instru- 
ments for  taking,  measuring,  and  computing  angles. 
January  29;  six  months. 

Edward  Kiepe,  of  Finsbury-square,  Middlesex, 
merchant,  for  improvements  in  the  manufacture  of 
steel.  (Being  a  communication. }  January  29 ;  six 
months. 

Joel  Spiller,  of  Battersea,  Surrey,  engineer,  for 
improvements  In  cleaning  and  grinding  wheat. 
January  29 ;  six  months. 

John  Mason,  of  Rochdale,  and  Mark  Smith,  of 
Heywood,  both  in  Lancaster,  machine  makers,  for 
certain  improvements  in  machinery  or  apparatus 
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for  prepatiog,  spinnings  and  weaving  cotton  and 
other  textile  materials,  and  also  improTements  in 
the  method  of  preparing  yams  or  threads,  and  in 
the  machinery  or  apparatus  employed  for  auch 
purposes.    January  29 ;  six  months. 

Francis  Edward  Colegrave,  of  Brighton,  gentle- 
man, for  improvements  in  saddles,  parts  of  which 
improvements  are  also  applicable  to  the  standing 
rigging  and  other  furniture  of  ships  or  vessels,  and 
to  the  connecting  links  or  chains  of  railway  car- 
riages, and  other  purposes  where  tension  combined 
with  a  certain  degree  of  elasticity  Is  required. 
January  29;  six  months.  ' 

James  Templeton,  of  Glasgow,  Scotland,  manu- 
facturer, for  certain  improvements  in  manufactur- 
ing figured  fabrics,  principally  designed  for  the  pro- 
duction of  carpeting.    January  29 ;  six  months. 

'William  Edward  Aewton,  of  Chancery-lancj  civil 


engineer,  for  improvements  in  maehiaery  or  appa- 
ratus for  making  hat  bodies  and  other  similar  arti- 
cles. (Being  a  communication.)  Januai7  29;  six 
months. 

Thomas  Bury,  of  Balford,  Lancaster,  ailk^ 
worsted,  and  piece  dyer  and  finisher,  and  Mathaa 
Bjimsden,  of  the  same  place,  calenderman  and 
finisher,  for  certain  improvements  in  the  coDstmc- 
tlon  of  machines  forglasing,  embossing,  and  finish- 
ing woven  fabrics  and  paper.  January  31 ;  two 
months. 

Albert  Dummler,  of  Mark-lane,  London,  for  Im- 
provements in  obtaining  fibres  firom  textile  plants. 
(Being  a  communication.)  January  81  ,*  six 
months. 

Etienne  Joseph  Hanon  Valck,  of  the  kingdom 
of  Belgium,  miller,  for  improTementa  in  grindlu|[. 
January  81;  six  months. 


WBBKLT  LIST  OF  DBSIOKB  FOR  ARTICLBS  OF   UTILITT  RB0I8TBRS0. 


Date  of   No.  tn 
Reglstra-  the  Re- 
tion.     glster. 

Jan.  26     S161 


„      2162 
„      2163 


28  2164 
„      2165 

29  2166 


>» 


si6r 


Proprietors'  Names. 
White  and  Grant   .m.m 

John  Sherratt  ft  Charles 
Pickering 

John  Head  Hopkins 
and  Son....MM«» .• 

Thomas  Kennedy  ...... 

Benjamin  Levy 

James  Finlayson. 

Oiarles  Leeiley 


Addresses.  Subjects  of  Design. 

Glasgow ......*..'m«m. Safety-cage  and  disengaging 

catch  for  mine  ahafts. 

Walworth ...m...  Bottleneck  and  stopper. 

Birmingham ^ Appiiratus  for  heating  water 

for  baths  and  other  vessels. 

Kilmarnock m. Water-proof  gun  nipple. 

High  Holbom Expanding  vest. 

Johnstone Thread  finishing  orpollahing 

machine. 

Sheffield   .•• M.  i*.  *••  *•*  Back  for  rasor  blade. 
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We  have  received  a  great  many  communications 
on  this  affair,  of  most  of  which  we  shall  avail  our- 
selves in  one  shape  or  other ;  we  have  also  ourselves 
a  good  deal  to  add  to  our  previous  remarks  upon  It ; 
but  there  have  been  communications  going  on  be- 
tween a  Sub-Committee  of  the  Commissioners  and 
the  self-appointed  "  Executive  Committee  "  which 
make  it  prudent  to  pause  a  little  before  pursuing 
the  subject  fUrther.  The  "  Executive  Committee  " 
hold  fast  by  the  absolute  powers  out  of  which  they 


have  cheated  the  Crown ;  but  it  seems  probable  that 
they  wQl,  in  the  end,  be  forced  by  the  influence  of 
the  Court  (If  not  by  any  sense  of  decency  of  their 
own)  to  submit  to  some  Tory  important  modifica- 
tions and  changes.  A  Nsw  Commissiov  is  lALXXxt 
OF ;  and,  Indeed,  this  seems  the  only  practicable 
method  of  extricating  the  concern  fhmi  the  ex- 
tremely false  position  in  which  it  has  been  placed 
by  dishonesty  and  Intrigue. 
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BA1N*S  PATENT  SLSCTRO-CHBlflCAL   COFTINO  TBLBGBAPH. 

Sir, — In  order  to  place  the  inyention  of  the  Electric  Copying  Telegraph  (for  which 
a  recent  claimant  has  appeared)  in  its  proper  li^t  before  your  readers  and  the 
public,  I  am  induced  to  solicit  a  place  in  an  early  Number  of  your  Magarine  for  the 
following  narratiYey  to  which  b  added  a  description  of  my  Patent  Copying  Telegraph 
in  its  present  improved  state. 

It  was  during  my  sojourn  in  the  United  States,  in  the  spring  of  1848,  Uiat  advan- 
tage was  taken  of  my  absence  by  Mr.  F.  C.  Bakewell  to  announce,  through  the 
medium  of  a  paper  with  which  he  is  connected  (the  Spectator)^  that  he  had  effected 
some  important  improvements  in  electrography — so  important,  indeed  ^n  his 
opinion),  as  to  threaten  to  ''supersede  the  Post-office  I "  This  announcement  was 
copied  into  the  Mechanics'  MagcattM^  No.  1289  (vol.  xlviii.,  page  391),  followed 
by  an  editorial  comment  on  the  want  of  novelty  in  Mr.  Bakewell's  alleged  improve- 
ments. 

On  my  return  to  Enriand,  being  apprised  of  what  had  occurred,  I  addressed  the 
following  letter  to  the  Editor  of  the  Spectator : — 

BUetrie  TeUgraph'Offiee,  LotKbwy,  7th  Jtme,  1848. 

Sir, — I  am  informed  that  daring  my  recent  abtence  in  America  an  article  appeared  in 
the  Spectator  containing  a  notice  of  the  "  Copying  Telegraph/'  which  was  erroneously 
described  as  the  invention  of  Mr.  Bakewell. 

Permit  me,  Sir,  as  an  act  of  justice,  to  inform  your  numerous  readers  that  the  invention 
is  not  at  this  time  new,  neither  is  Mr.  Bakewell  the  inventor. 

The  *'  Copying  Telegraph  "  was  invented  by  me  in  1842,  and  patented  in  England  in  the 
year  following.  I  also  obtained  patents  for  this  invention  in  Scotland,  France,  and  Bel- 
gium. The  English  patent  is  now  the  property  of  the  Electric  Telegraph  Company,  who 
purchased  it  of  me ;  the  foreign  patents  I  still  hold.  The  specification  of  my  Engliah 
patent  is  deposited  at  the  Enrolment-office,  Chancery-lane,  where  it  is  accessible  to  the 
public  at  all  times. 

My  '*  Copying  Telegraph  ^'  is  capable  of  transmitting  the  fac-simile  of  any  communica- 
tion in  writing  or  printing,  or  of  any  other  figure,  including  a  profile  of  the  **  human  face 
divine,"  so  that  the  physiognomy  of  a  runaway  could  be  sent  to  all  the  outports  of  the 
kingdom  in  two  or  three  minutes.  The  '*  Copying  Telegraph  "  has  not  yet  been  put  in 
practical  operation,  from  the  circumstance  of  its  requiring  greater  accuracy  in  the  machi- 
nery, and  more  perfect  insulation  of  the  wire,  than  has  yet  been  attainable  for  great  dia- 
tances  :  but  these  difficulties  are  not  insurmountable,  and  daily  progress  is  making  towarda 
the  necessary  perfection  in  this  department  of  the  yet  infant  science  of  electric  communi- 
cation. 

I  remain,  Sir,  very  respectfully,  your  obedient  servant, 

Alex.  Baik. 

Very  soon  after  this  date  I  again  started  for  America,  and  Mr.  Bakewell  applied 
for,  and  (in  consequence  of  my  absence)  obtained,  a  patent  for  his  alleged  invention ; 
and,  in  No.  1348  of  your  Magazine,  I  find  an  abstract  of  the  specification.  A  com- 
parison of  this  document  with  the  specifications  of  my  previous  patents,  and  with  the 
machines  constructed  by  me  for  the  Electric  Telegraph  Company,  would  show  that 
Mr.  Bakewell  has  but  copied  my  inventions,  without  adaing  a  single  practical 
improvement. 

it  was  attire  beginning  of  the  year  1842  that  I  designed  an  Electro- Chemical 
Copying  Telegraph,  and  early  in  1843  took  out  letters  patent  for  this  and  other 
inventions.  In  my  specification,  the  principal  features  of  this  invention  were  ascer- 
tained and  described  to  be : — 

Istly.  Telegraphic  machines,  made  to  go  isoehronously  together,  by  means  of 
electro-magnetism,  brought  into  action  by  pendulums  actuated  by  clock-work. 

2n<Uy.  The  arrangement  of  an  electro- telegraphic  apparatus  copying  by  means  of 
a  single  line  of  wire ;  the  intervening  earth  conveying  the  return  current  back  to 
the  battery. 

Srdly.  Composioff  the  surface  to  be  copied  of  a  conducting  and  non-conducting 
substance ;  not  confining  the  invention  to  the  use  of  tin-foil,  gilt  paper,  printers' 
types,  or  other  metallic  substance;  but  stating  most  distinctly  that  any  eurface 
eompoeed  of  conducting  and  nonrcondueting  materials  might  be  used  for  this  pur* 
pose. 
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4thly.  The  copy  was  received  at  distant  places  upon  chemically-prepared  paper. 

Fig.  1  is  a  front,  and  fig.  2  a  side  elevation  of  my  improved  copying  telegraph. 
A  is  a  barrel  or  drum,  upon  which  is  wound,  by  means  of  the  winding  spindle  W, 
a  cord,  to  which  is  attached  a  weight  W,  for  giving  motion  to  the  train  of  wheels. 
On  one  end  of  the  drum  A  is  a  tootned  wheel  a^  which  takes  into  and  drives  a  pinion 
6*,  on  the  the  axle  of  the  wheel  B',  which  works  into  a  pinion  c*  on  the  axle  of  the 
wheel  C    The  wheel  C  drives  a  pinion  d^  on  the  axle  of  a  bevil  wheel  d".    E  is 
a  yertical  shaft  supported  on  suitable  bearings,  having  at  its  lower  end  a  bevil  wheel 
e  gearing  into  the  bevil  wheel  d*,  and  at  its  upper  end  a  projecting  curved  arm  £*. 
F'  F*  are  pillars  supporting  a  cross  rail  F*,  upon  which  is  raised  a  bracket y^  from 
the  centre  of  which,  and  impinging  against  the  curved  arm  £',  hangs  a  rod,  on 
which  is  placed  a  revolving  pendulum  P,  supported  by  a  flexible  cord  or  chain  from 
the  lower  end   of  the  screw  p',  by  turning  of  which  the  pendulum  P  can  be  raised 
or  lowered,  and  the  speed  of  the  instrument  controlled  at  pleasure.    The  axle  of 
the  third  wheel  c*  is  prolonged  through  the  front  plate  of  the  instrument,  and  sup- 
ported by  a  bracket  G,  within  which  it  carries  a  bevil  wheel  H,  working  into  a 
smaller  wheel  A'  on  the  upper  end  of  an  inclined  spindle,  at  the  lower  end  of  which 
is  a  large  toothed  wheel,  I,  taking  into  two  similar  toothed  wheels,  K  and  L,  placed 
one  on  each  side  thereof.     Upon  each  of  the  wheels  K,  L,  there  is  a  metal  cylinder 
1^  Pf  removable  at  pleasure.    Upon  the  axle  of  the  wheel  B',  which  also  projects 
through  the  front  plate  of  the  instrument,  there  is  a  small  pulley  b\  from  which  a 
band  is  led  up  round  a  grooved  pulley  6* ;  the  pulley  6^  has  a  hollow  axle  turning 
upon  a  pin  supported  in  the  solid  bearing  m  of  a  sliding  bracket  m*.  At  the  opposite 
end  of  tnishollow  axle  there  is  a  smaller  pulley  6',  turning  with  the  axle  in  one  direc- 
tion bv  means  of  a  pall  and  ratchet    One  end  of  a  silk  cord  is  attached  to,  and 
wound  upon  the  pulley  b^,  by  turning  round  the  milled  edge  thereof,  the  other  end 
of  the  cord  being  fastened  to  the  top  of  a  steel  rod  M,  the  upper  end  of  which 
slides  freely  throush  a  hole  in  a  plate  of  ivory  or  other  non-conducting  surface 
affixed  to  the  bracket  d^ ;  the  lower  end  of  the  rod  M  slides  through  an  aperture 
in  the  metal  bracket  d^.    The  steel  rod  M  carries  a  projecting  arm  N,  adjustable 
thereon  by  the  set  screw  n,  and  furnished  at  its  outer  extremity  with  a  binding 
screw  p,  for  holding  a  fine  wire  or  needle.    The  bar  N  can  be  turned  over  so  as  to 
bring  the  said  needle  in  contact  with  either  of  the  cylinders  A*^,  as  may  be  required. 
N*  is  a  brass  pillar  with  a  hole  and  binding  screw,  for  the  reception  of  a  wire  con- 
veying an  electric  current,  which  pillar  is  in  metallic  contact  with  the  bracket  d , 
the  rod  M,  and  arm  Np,  but  is  not  in  contact  with  any  other  part  of  the  apparatus. 
N^  is  a  similar  brass  pillar  in  direct  metallic  contact  with  the  wheels  K  and  L,  and 
the  metal  cylinders  k*  P.    An  electric  current,  therefore,  can  only  get  from  N>  to 
N'  by  passing  up  the  rod  M,  along  the  bar  N,  and  through  the  needle  to  one  of  the 
cylinders  k'  P.    Any  non-conducting  substance,  therefore,  interposed  between  the 
needle  in  the  arm  N  and  the  cylinders,  cuts  off  the  communication  and  prevents 
electricity  from  passing ;  and  by  thus  interrupting  the  flow  of  an  electric  current  the 
apparatus  becomes  available  for  copying  any  description  of  work  or  figure.    The 
motion  given  to  the  train  of  wheels  by  the  weight  W'  is  controlled  and  rendered 
uniform  by  the  revolving  pendulum  P,  but  to  obtain  an  isochronous  motion  so  neces- 
sary in  correspondinginstruments,  an  escapement  of  a  novel  description  is  employed, 
as  shown  in  fig.  2.    The  axle  of  the  bevil  wheel  dP  is  continued  through  the  back 
frame  of  the  instrument,  and  carries  an  arm  S,  to  one  end  of  which  is  affixed  a 
curved  steel  spring  s  ;  the  inner  end  of  the  spring  is  connected  by  a  short  thread  to 
an  independent  axle  T,  which  carries  a  snail-shaped  scape  wheel  <,  which  revolves 
between,  and  alternately  engages  with  two  pallets  vibrating  upon  an  axis  Y,  and 
connected  by  a  crutch  v,  with  a  vertical  pendulum  P*.    The  length  of  this  pendulum 
is  regulated  by  an  upper  and  a  lower  screw,  as  shown,  so  that  whenever  the  revolving 

Sendulum  has  any  tendency  to  deviate  from  the  prescribed  rate  of  going,  that  ten- 
ency  is  immediately  checked  by  the  escapement,  and  perfectly  isochronous  motion 
thereby  insured.  By  this  means  the  use  of  eUctro-magnets,  as  regulators,  is  en- 
tirely dispensed  with ;  but  <*  Mr.  Bake  well's  Copying  Telegraph  *'  is  soil  encum- 
bered with  them,  as  was  my  first,  patented  in  1848.  The  instrument  above  described, 
Is  both  transmitiing  and  receiving  ;  when  used  for  transmitting,  the  matter  to  be 
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oopied  nay  be  written  upon  tin  foil  (or  on  paper  coated  witili  Dutch  metal),  with 
rennona  vamisb,  or  other  non-conducting  material^r,  what  is  better,  marki  may 
be  made  bj  remoTing  the  metal  from  the  surface,  which  may  be  readihr  done  by 
moiatening  the  back  of  the  paper,  and  then  writing  on  the  metal  surface  with  a 
blnnt  atyle  or  point.  The  communication  thus  prepared  is  placed  upon  one  of  the 
cylinders  i?  P,  and  a  cylinder  of  the  corresponding  instrument  at  the  receiving  sta- 
tion ia  eoTcred  with  chcmieally*prepared  paper.  An  electric  current  being  generated 
by  a  battery  at  the  transmitting  station,  is  passed  through  the  instrument  there  and 
eouYeyed  by  a  single  main  wire  to  the  corresponding  instruments  at  the  receiving 
station  or  stations,  from  whence  it  returns  back  through  the  earth  to  the  battery. 
As  the  cylinders  k^  fi  rotate,  the  arm  Np  will  gradually  descend  by  the  unwinding 
of  the  cord  off  the  pulley  b\  the  needle  tracing  a  continuous  spiral  line  from  the 
top  to  the  bottom  of  the  cylinders,  which  becomes  a  permanent  mark  upon  the  che- 
mically-prepared paper  at  the  receiving  station,  broken  at  intervals  corresponding  to 
the  marks  made  with  the  non-conducting  material  on  the  metalised  paper.  This 
will  be  at  once  understood  on  reference  to  fig.  3,  where  a  copy  of  the  name  Baih 
ia  shown  as  produced  by  the  interrupted  flow  of  the  electric  current.  But  the  con- 
verse method  may  be  employed,  that  is  to  say,  the  writing  may  be  made  with  a  con- 
dueling  material  upon  a  non-conducting  surface,  when  the  marks  composing  the 
received  communication  will  be  represented  by  dots  and  lines  upon  a  plain  ground. 
When  the  surface  to  be  copied  consists  of  moveable  pieces,  such  as  types  for  instance, 
flat  surfaces  are  then  employed  in  lieu  of  the  cylinders. 

The  similarity  of  many  of  the  features  of  this  apparatus  to  that  described  in  Mr. 
Bakewell's  specification,  at  page  545  of  your  50th  volume,  will  be  evident ;  the  fact 
is,  that  there  is  not  a  single  feature,  either  electrical,  chemical,  or  mechanical,  in 
Mr.  Bakewell's  plan,  that  is  not  embodied  in  my  patents  of  1843  and  1846,  and  in 
the  machines  then  made,  which  are  now  in  the  possession  of  the  Electric  Telegraph 
Company,  having  been  purchased  by  them  long  before  Mr.  Bake  well's  plan  was 
even  in  embryo. 

Tour  readers  may  ask,  how  Mr.  Bakewell  became  so  intimately  acquainted  with 
my  inventions  P  In  explanation,  I  beg  to  observe  that  Mr.  Bakewell  having  been 
for  aome  time  connected  with  the  public  press,  had  at  various  times  written  notices 
of  my  Electric  Telegraphy,  Electric  Clocks,  and  other  inventions,  and  was  always 
admitted  to  my  confidence.  In  1847,  whilst  I  was  busily  engaged  in  constructing 
nnmerous  electro- chemical  telegraphs,  and  other  machines  for  the  Electric  Telegraph 
Company,  Mr.  Bakewell  was  a  constant  visitor  at  mv  workshops,  and  had  the  nature 
and  progress  of  the  works  in  hand  fully  explained  to  him.  I  also  proposed  to  employ 
Mr.  Bakewell  to  prepare  for  publication  a  full  description  of  my  various  electrical 
inventions,  and  therefore  not  only  showed  him  the  work  actually  in  progress,  but 
also  unreservedly  disclosed  to  him  my  views  and  intentions  respecting  further  con- 
templated improvements.  Having  possessed  himself  of  all  the  information  he  could 
ooliect,  be  raised  some  difficulty  about  the  proposed  publication— stated  that  hCy  too, 
bad  improvements,  but  without  disclosing  incir  nature,  and  eventually  discontinued 

ifter  I  quitted  England,  '*Mr.  BakcwelPs  Copying  Tele- 


hts  visits.    Very  soon  after 
graph  "  was  pompously  announced ! 


Hanunenmitli,  February  1, 1850* 


I  remain.  Sir,  yours  very  truly, 

Albz.  Bain. 


RBPOmT    OF    TBB     BOTAL    COMMISSIONBBS    APPOINTBD    TO    INaUlBB    INTO  TBB 

APPLICATION  OF  IRON  TO  RAILWAY  STBUCTURBS. 


From  the  information  supplied  to  na,  it 
appears  that  the  proportions  and  forms  at 
present  employed  for  iron  stractures,  have 
been  geDorally  derived  from  Dumerous  and 
careful  experiments,  made  by  inbjectlDg  bars 
of  wrongfat  or  east  iron  of  different  forms 
to  the  action  of  weights,  and  thence  deter- 


mining by  theory  aad  calculation  snoh  prin- 
ciples and  roles  as  would  enable  these  resvlts 
to  be  extended  and  applied  to  such  larger 
Btructares  and  loads  as  are  required  in  prac- 
tice. But  the  experiineuta  were  made  by 
dead  pressure,  and  only  apply  therefore  to 
the  action  of  weights  at  rest. — On  the  con- 
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tnrff  from  tha  luitara  of  the  niliraf  lyitenif 
tho  stmctttreo  amplojed  tbereiik  an  noees* 
■arily  ezpotad  to  oonoanioiiiy  ribratioai, 
tonioiUi  and  moinaitarj  preMaras  of  enor^ 
moai  magnitnde,  produced  by  the  rapid  and 
repeated  pauage  of  beavy  trains. 

These  disturbinf  causes,  io  smaller  degree, 
haTO  alfrays  ooeniTed  in  structures  connected 
with  mill-work  or  other  mechanism.  But 
the  effects  upon  their  stability  have  not  been 
found  greater  than  could  be  met  by  increas- 
ing the  dimensions  of  the  parts  without 
especially  inquiring  Into  the  exact  principles 
upon  which  such  increase  should  be  made, 
liius,  we  are  informed  tbat  the  dimensions 
of  cast-iron  girders,  intended  for  sustaining 
stationary  loads,  such  as  water-tanks  and 
floors,  are  usoally  so  proportioned  that  their 
breaking  •  weight  shall  be  three  times  as 
great  as  the  load  they  are  expected  to  carry, 
or  in  some  cases  four  or  fiwt  times  as  great. 
But  when  the  girders  are  intended  for  rail- 
way bridges,  and  therefore  subject  to  much 
conenssion  and  vibration,  greater  strength  is 
given  to  them  by  altering  the  above  propor- 
tions, and  making  the  breaking-weight  from 
six  to  ten  times  as  great  as  the  load,  accord- 
ing to  the  practice  of  different  engineers. 
On  the  other  hand,  some  consider  that  one- 
third  of  the  breaking-weight  is  as  safe  a  load 
in  the  latter  case  as  in  the  former. 

As  it  soon  appeared,  in  the  course  of  our 
inquiry,  that  the  effscts  of  heavy  bodies 
moving  with  great  velocity  upon  structures 
had  never  been  made  the  subject  of  direct 
soientific  investigation,  as  it  also  appeared 
that  in  the  opinion  of  practical  and  scientific 
engineers  such  an  inquiry  was  highly  desir- 
able, our  attention  was  early  directed  to  the 
devishig  of  experiments  for  the  purpose  of 
elucidating  this  matter. 

The  questions  to  be  examined  may  be 
arranged  under  two  heads,  namely — 

1.  Whether  the  substance  of  metal  which 
has  been  exposed  for  a  long  period  to  per- 
cussions and  vibrations,  undergoes  any 
change  in  the  arrangement  of  its  particles, 
by  which  it  becomes  weakened  ? 

2.  What  are  the  mechanical  effects  of  per- 
cussions, and  of  the  passage  of  heavy  bodies 
in  deflecting  and  fracturing  the  bars  and 
beams  upon  which  they  are  made  to  act  ? 

▲  great  difference  of  opinion  exists  among 
practical  men  with  respect  to  the  first  of  these 
qoestions.  Many  curious  facts  have  been 
elicited  by  us  in-  evidence,  which  show  that 
pieces  of  wronght-iron  which  have  been  ex- 
posed to  vibration,  each  as  the  axles  of  rail- 
way  carriages,  the  chains  of  cranes,  &e., 
employed  in  raising  heavy  weights,  fre- 
quently break  aftsr  long  use,  and  exhibit  a 
peculiar  erystalliiie  fracture  aadloss  of  tena- 
tkty,  wUdi  is  oomidered  by  some  engliieers 


to  be  the  result  of  a  gradual  change  pr»- 
daoed  in  the  internal  structure  of  the  metal 
by  the  vibrations.  In  confirmation  of  this, 
Tarious  facts  are  adduced,  as,  for  instanoBt 
that  if  a  piece  of  good  fibrous  iron  have  tiie 
thread  of  a  screw  cut  upon  one  end  of  it  by 
the  usual  process  of  tapping,  which  U 
always  accompanied  by  mu(£  vibratory 
action,  and  if  the  bar  be  then  broken  across, 
it  will  be  found  that  the  tapped  part  is  a 
good  deal  more  crystalline  than  the  other 
portion  of  the  bar.  Others  contend  that 
this  peculiar  structure  is  the  result  of  an 
original  fault  in  the  process  of  manufscture, 
and  deny  this  effect  of  vibration  altogether, 
whilst  some  allege  that  the  orystalline 
struoture  can  be  imparted  to  fibrous  iron  in 
various  ways,  as  by  repeatedly  heating  a  bar 
red  hot,  and  plunging  it  into  cold  water,  or 
by  continually  hammering  it,  when  cold,  for 
half  an  hour  or  more. 

Mr.  Brunei,  however,  thinks  the  various 
appearances  of  the  fracture  depend  much 
upon  the  mode  in  which  the  iron  is  broken. 
The  same  piece  of  iron  may  be  made  to  ex- 
hibit a  fibrous  fracture  when  broken  by  a 
slow  heavy  blow,  and  a  crystalline  fracture 
when  broken  by  a  sharp  short  blow.  Tern* 
perature  alone  has  also  a  decided  effect  upon 
the  fracture ;  iron  broken  in  a  cold  state 
shows  a  more  crystalline  fracture  than  the 
same  iron  warmed  a  littie. 

The  same  effects  are  by  some  suppoeed  to 
be  extended  to  cait  iron. 

We  have  endeavoured  to  examine  this 
question  experimentally  in  various  ways. 

A  bar  of  cait  iron,  3  inches  square,  was 
placed  on  supports  about  14  feet  asunder. 
A  heavy  ball  was  suspended  by  a  wire  18  feet 
long,  from  the  roof,  so  as  to  touch  the  centre 
of  tiie  side  of  the  bar.  By  drawing  this 
ball  out  of  the  vertical  position  at  right 
angles  to  the  length  of  the  bar  in  the  man- 
ner of  a  pendulum  to  any  required  distance, 
and  suddenly  releasing  it,  it  could  be  made 
to  strike  a  horixontal  blow  upon  the  bar, 
the  magnitude  of  which  could  be  adjusted  at 
pleasure  either  by  varying  the  sixe  of  the 
ball  or  the  diitance  from  which  it  was  re- 
leased. Various  bars  (some  of  smaller  size 
than  the  above)  were  subjected  by  means  of 
this  apparatus  to  successions  of  blows,  num- 
bering in  most  cases  as  many  as  4,000.  Tlie 
magnitude  of  the  blow  in  eadi  set  of  experi- 
ments being  made  greater  or  smaller,  as  oc- 
casion required.  The  general  result  obtained 
was,  that  when  the  blow  was  powerfril 
enough  to  bend  the  bars  through  one-half  of 
their  ultimate  deflection  (that  is  to  say,  the 
deflection  which  corresponds  to  their  frac- 
ture by  dead  pressure),  no  bar  was  able  to 
stand  4000  of  snoh  blows  in  moeeseion  s 
but  all  the  bars  (when  sound)  relisted  the 


INQUIRE  INTO  THB  APPLICATION  OF  IBON  TO  RAILWAY  STRUCTURES.       107 


ol  4000  Uowi»  Mch  bondinc  thai 
thiovgh  oM-third  of  UmIt  ultimata  deflac- 

tiOD. 

Other  east-iron  bars,  of  similar  dimen- 
sioBSt  were  subjeetod  to  the  action  of  a  re- 
volTing  cam,  driTcn  by  a  steam-engine.  By 
this  tbey  were  qnietiy  depressed  in  the  cen- 
tre, and  allowed  to  restore  themselves,  the 
prooeae  being  continued  to  the  extent  even 
in  some  oases  of  100,000  successive  periodic 
depreasions  for  each  bar,  and  at  the  rate  of 
about  four  per  minute.  Another  contrivance 
was  tried  by  which  the  whole  bar  was  also, 
during  the  depression,  thrown  into  a  violent 
tremor.  The  reaults  of  these  experiments 
were*  that  when  the  depression  wss  equal  to 
one-third  of  the  ultimate  deflection,  the  bars 
were  not  weakened.  This  was  ascertained 
by  breaking  them  in  the  nsusl  manner  with 
stationary  loads  in  the  centre.  When,  how- 
ever, the  depressions  produced  by  the  ma- 
chine were  made  equal  to  one- half  of  the 
ultimate  deflection,  the  bars  were  actually 
broken  by  less  thao  900  depressions.  Thii 
result  corresponds  with  and  confirms  the 
former. 

By  other  machinery  a  weight  equal  to 
one- half  of  the  breaking  weight  was  slowly 
and  continually  dragged  backwards  and  for- 
wards from  one  end  to  the  other  of  a  bar  of 
omilar  dimensioBa  to  the  above.  A  sound 
bar  was  not  apparently  weakened  by  96,000 
transits  of  the  weight. 

It  may,  on  the  whole,  therefore,  be  said, 
that  as  far  as  the  eiTects  of  reiterated  flexure 
are  concerned,  cast*iron  beams  should  be 
so  proportioned  as  scarcely  to  suffer  a  deflec- 
tion of  one-third  of  their  ultimate  deflec- 
tion. And  as  it  will  presentiy  sppear,  that 
the  deflection  produced  by  a  given  load,  if 
laid  on  the  beun  at  rest,  is  liable  to  be  oon- 
sidenbly  increased  by  the  effect  of  peront- 
sioo,  as  well  as  by  motion  imparted  to  the 
load,  it  follows,  that  to  allow  the  greatest 
load  to  be  one*sixth  of  the  breaking  weight 
b  hardly  a  sufficient  limit  for  safety,  even 
upon  the  supposition  that  the  beam  is  per- 
fectiy  sound. 

In  wrought- iron  bars  no  very  perceptible 
effect  was  produced  by  10,000  successive 
deflections  by  meana  of  a  revolving  cam, 
each  deflection  being  due  to  half  the  weight 
which,  when  applied  staticaUy,  produced  a 
large  permanent  flexure. 

Under  the  second  head,  namely,  the  in* 
quiry  into  the  mechanical  effects  of  percus- 
sions and  moving  weights,  a  great  number 
of  experiments  have  been  made  to  illustrate 
the  impact  of  heavy  bodies  on  beams.  From 
these  it  appcara  that  bars  of  east  iron  of  the 
aame  length  and  weight  struck  horixontally 
by  the  same  ball  (by  meana  of  the  apparatua 
•hove  described  lar  loBg^eoBtmued  impact), 


offer  the  aama  redbtence  to  impact  whatefur 
be  the  form  of  their  transverse  section,  pro- 
vided the  sectional  area  be  the  same.  Thus 
a  bar,  6  x  1|  inches  in  section,  placed  on 
supports  abont  14  feet  asunder,  reqaired  the 
same  magnitude  of  blow  to  break  it  in  the 
middle,  whether  it  was  struck  on  the  broad , 
aide  or  the  narrow  one,  and  aimilsr  blows 
were  required  to  break  a  bar  of  the  same 
length,  the  section  of  which  waa  a  square  of 
3  inehes,  and  therefore  of  the  saam  sectional 
area  and  weight  as  the  first. 

Another  course  of  experiments  tried  with 
the  same  apparatus  ahowed,  smongst  other 
results,  that  the  deflections  of  wrought-iron 
bsrs  produced  by  the  striking  b^l  were 
nearly  as  the  Telocity  of  impact.  The  de- 
flections in  cast  iron  are  greater  than  in  pro- 
portion to  the  velocity. 

A  set  of  experiments  was  undertaken  to 
obtain  the  effects  of  additional  loads  spread 
uniformly  over  a  beam,  in  increasing  its 
power  of  bearing  impacts  from  the  same 
ball  falling  perpendieaJarly  upon  it.  It  was 
found  that  beams  of  csst  iron,  loaded  to  a 
certain  degree  with  weights  spread  over  their 
whole  length,  and  so  attached  to  them  as  not 
to  prevent  the  flexure  of  the  bar,  resisted 
greater  impacts  from  the  same  body  falling 
on  them  than  when  the  beams  were  unloaded, 
in  the  ratio  of  two  to  one.  The  bara  in  this 
case  were  struck  in  the  middle  by  the  same 
ball  falling  vertically,  throogh  different 
heights,  and  the  deflections  were  nearly  as 
the  velocity  of  impact. 

We  have  also  carried  on  a  series  of  expe- 
riments to  compare  the  mechanical  effect 
produced  by  weights  passing  with  more  or 
less  Telocity  over  bridges,  idth  their  effect 
when  placed  at  rest  upon  them.  For  this 
purpose,  amongst  other  methods,  an  appa- 
ratus was  constructed,  by  means  of  which 
a  car  loaded  at  pleasnra  with  various  weights 
was  allowed  to  run  down  an  inclined  plane ; 
the  iron  bars  which  were  the  subject  of  the 
experiment  wera  fixed  horixontally  at  the 
bottom  of  the  plane,  in  wnAk  a  manner  that 
the  loaded  car  would  pass  over  them  with 
the  velocity  acquired  in  ita  descent.  Thus 
the  effects  of  giving  differant  Tdocities  to 
the  loaded  car,  in  depresihig  or  fracturing 
the  ban,  could  be  obserred  and  compared 
with  the  effects  of  the  same  loads  placed  at 
rest  upon  the  bar. 

This  apparatus  was  on  a  suffidentiy  large 
scale  to  give  a  practical  Talue  to  the  results : 
the  upper  end  of  the  inclined  plane  was 
nearly  40  feet  above  the  horisontal  portion, 
and  a  pair  of  rails,  3  feet  asunder,  were 
laid  along  its  whole  length  for  the  guidance 
of  the  car,  which  was  capable  of  being  loaded 
to  about  two  tons ;  the  trial  ban,  9  feet  in 
lengthy  were  laid  la  continuation  of  this 
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nilway  at  the  ]iori»nital  parti  and  th«  in- 
clined and  horisontal  portions  of  the  rail- 
way were  connected  by  a  gentle  cnrre.  Con- 
trivanoea  were  adapted  to  the  trial  bars,  by 
means  of  which  the  deflections  produced  by 
the  passage  of  the  loaded  car  were  regis- 
tered ;  the  f  elooity  giren  to  the  car  was  also 
measured,  but  that  Telocity  was,  of  course, 
limited  by  the  height  of  the  plane,  and  the 
greatest  that  could  be  obtained  was  43  feet 
per  second,  or  about  30  miles  per  hour. 

A  great  number  of  experiments  were  tried 
with  this  apparatua,  for  the  purpose  of  com- 
paring the  effecta  of  different  loads  and 
Tclocities  npon  bars  of  Tarions  dimensions, 
and  the  general  result  obtained  was  that  the 
deflection  produced  by  a  load  passing  along 
the  bar  was  greater  than  that  which  was  pro- 
duced by  placing  the  same  load  at  rest  upon 
the  middle  of  i£t  bar,  and  that  this  deflec- 
tion was  increased  when  the  Telodty  was 
increased.  Thus,  for  example,  when  the 
carriage  loaded  to  11 20  lbs.  was  placed  at 
rest  npon  a  pair  of  cast-iron  bars,  9  feet 
long,  4  inches  broad,  and  1^  inch  deep,  it 
produced  a  deflection  of  six-tenths  of  an 
inch ;  but  when  the  carriage  was  caused  to 
pass  orer  the  bars  at  the  rate  of  ten  milea  an 
hour,  the  deflection  waa  increased  to  eight- 
tenths,  and  went  on  increasing  as  the  fdocity 
was  increased,  so  that  at  30  miles  per  hour 
the  deflection  became  li  inch ;  that  is,  more 
than  double  the  atatical  deflection. 

Since  the  yelocity  so  greatly  increases  the 
effect  of  a  glyen  load  in  deflecting  the  bars, 
it  follows  that  a  much  less  load  will  break 
the  bar  when  it  passes  over  it  than  when  it 
is  placed  at  rest  upon  it,  and,  accordingly, 
in  the  example  above  selected,  a  weight  of 
4150  lbs.  is  required  to  break  the  bare  if 
applied  at  rest  upon  their  centres;  but  a 
weight  of  17  78  lbs.  is  sufficient  to  produce 
fracture  if  passed  over  them  at  the  rate  of 
30  milea  an  hour. 

It  also  appeared  that  when  motion  was 
given  to  the  load,  the  points  of  greatest  de- 
flection, and,  still  more,  of  the  greateat 
atrains,  did  not  remain  in  the  centre  of  the 
bare,  but  were  removed  nearer  to  the  remote 
extremity  of  the  bar.  The  bars,  when 
broken  by  a  travelling  load,  were  always 
fractured  at  pointa  beyond  their  centres,  and 
often  broken  into  four  or  five  pieces,  thus 
indicating  the  great  and  unusual  strains  they 
had  been  subjected  to. 

We  have  endeavoured  to  discover  the  laws 
which  connect  these  results  with  each  other 
and  with  practice,  and  for  this  purpose  a 
smaller  and  more  delicate  apparatus  waa 
constructed  to  examine  the  phenomena  in 
their  simplest  form — ^namely,  in  the  case  of  a 
aingle  wdght  traTenlng  a  light  elastic  bar. 
For  tiM  weight  in  ita  punge  along  the  bar 


deflects  it,  and  thoa  the  path  or  tnjectory  of 
the  centre  of  the  weight,  instead  of  being  a 
horizontal  straight  line  as  it  would  be  if  the 
bar  were  perfectly  rigid,  becomes  a  curve, 
the  form  of  which  depends  upon  the  relatioii 
between  the  length,  elasticity,  and  inertia  of 
the  bar,[the  magnitude  of  the  weight,  and  the 
Telocity  imparted  to  it.  If  the  form  of  this 
curve  could  be  perfectly  determined  in  all 
cases,  the  effects  of  travelling  loada  upon 
ban  would  be  known ;  but  unfortunately 
the  problem  in  question  is  so  intricate,  that 
its  complete  mathematical  solution  appean 
to  be  beyond  the  present  powers  of  analysia 
except  in  the  simplest  and  moat  elementary 
case — namely,  in  whidi  the  load  is  so 
arranged  aa  to  press  upon  the  bar  with  one 
point  of  contact  only,  or,  in  other  words, 
the  load  is  considered  as  a  heavy  moving 
point.  lo  practice,  on  the  contrary,  a  aingia 
four-wheeled  carriage  touches  each  rail  or 
girder  in  two  pointa,  and  a  six- wheeled 
engine  with  its  tender  haa  five  or  six  points 
in  contact  on  each  side.  This  greatly  com- 
plicates the  problem. 

The  above  smaller  apparatus  is  so  ar- 
ranged as  to  comply  with  the  simple  condi- 
tion that  the  load  shall  preas  npon  one 
point  only  of  the  bar,  and  ia  also  ftimished 
with  a  contrivance  by  which  the  effecta  of 
various  proportions  of  the  maas  of  the  bar 
to  that  of  the  load  can  be  examined.  From 
the  nature  of  the  problem,  it  is  convenient 
to  consider,  in  the  first  place,  the  forms  of 
the  trajectories  that  are  described,  and  the 
corresponding  deflections  of  the  bar,  when 
the  mass  of  the  bar  is  exceedingly  small 
compared  with  that  of  the  load. 

Having  obtained  these  under  different 
relations  of  the  length  of  the  bridge,  ita 
statical  deflection,  and  the  Telocity  of  the 
passing  load,  we  proceed  to  inTestigate,  in 
addition,  the  effect  which  a  greater  proper 
tional  mass  of  the  bar  or  bridge  has  upon 
the  deflections.  We  have  been  greatly 
assisted  in  this  research  by  a  most  elaborate 
and  complete  analytical  iuTestigation  by 
George  Stokes*  Esq.,  Fellow  of  Pembroke 
College,  Cambridge,  undertaken  at  the  re- 
quest of  one  of  the  members  of  the  Com- 
mission. Unfortunately,  the  extreme  diffi- 
cnlty  of  the  problem  has  rendered  ita  solution 
unattainable  excepting  in  the  caaea  in  which 
the  mass  of  the  bridge  is  supposed  to  be 
exceedingly  small  compared  with  that  of  the 
load,  and  in  the  opposite  case  in  which  the 
maas  of  the  load  U  supposed  to  be  small 
compared  with  that  of  the  bridge.  The 
examplea  that  occur  in  practice  lie  between 
these  two  extremes;  for  in  the  experi- 
ments of  the  Commission,  performed  at 
Portsmouth,  with  the  inclined  plane  already 
described,  the  weight  of  the  load  was  firom 


INQUIRE   INTO  THE  APPLICATION  OF  IttON   TO   RAILWAY  STBUGTOBES.       109 


three  to  ten  times  that  of  the  bar ;  but  thif 
is  a  mndi  greater  proportion  than  that  which 
oocoFs  in  bridges,  partly  on  account  of  the 
necessity  for  employing  in  experiments  Tery 
flexible  bars,  to  render  the  changes  of  de- 
flection sufficiently  apparent,  and  partly  on 
account  of  the  great  difference  of  length  ; 
for  if  bars  bearing  the  same  ratio  of 
weight  to  that  of  the  load  were  employed  in 
experiment,  the  deflection  woald  become  so 
small  as  to  be  scarcely  appreciable.  This 
will  resdily  be  pereeiTcd  when  it  is  stated 
that  in  a  bridge  of  33  feet  long,  a  deflection 
not  greater  than  one-fourth  of  an  inch  is 
usually  allowed,  which  deflection  is  only 
y^i^h  part  of  its  length ;  whereas  in  ex- 
periment it  is  necessary  to  employ  deflec- 
tions of  two  or  more  inches.  In  actual 
bridges  of  about  40  feet  spsn,  the  weight  of 
the  engine  and  tender  is  very  nearly  the 
same  as  the  weight  of  that  half  of  the 
bridge  orer  which  it  passes ;  and  in  large 
bridges  the  weight  of  the  load  is  much  less 
than  that  of  the  bri^e. 

Mr.  Stokes  has  shown,  that  when  the 
inertia  of  the  bridge  is  supposed  small,  the 
trajectories  of  the  load  and  the  correspond- 
ing deflection  of  .the  bridge  depend  upon  a 
cerUin  quantity,  which  he  terms  ^3;  this 
quantity  Taries  directly  as  the  square  of  the 
length  of  the  bar,  and  iuTcrsely  as  the 
product  of  the  central  statical  deflection 
(namely,  that  which  would  be  produced  by 
the  load  set  st  rest  on  the  centre  of  the 
bridge),  and  of  the  square  of  the  Telocity 
with  which  the  load  passes  over  the  bridge. 
When  /3  is  small,  the  increase  of  deflection 
due  to  the  velocity  of  the  load  becomes  very 
great,  so  much  so  that  if  /3  be  equal  to  1*3, 
the  statical  deflections  are  doubled,  and 
are  tripled  when  0e-O*8 ;  becoming  still 
gieater  as  lesser  Talues  of  /3  are  taken.  On 
the  contrary,  greater  Talues  of  /3  correspond 
to  small  deflections ;  and  it  has  been  shown 
by  our  researches,  that  in  the  cases  of  real 
bridges  ^is  raiely  less  than  14,  and  is  com- 
monly Tery  much  greater ;  and  that,  conse- 
quently, the  greatest  increase  of  deflection 
from  Telocity  would  be  upon  this  theory 
ncTer  greater  than  one- tenth,  Taryiog  from 
that  to  one-hundredth,  or  less.  As  /3  Taries 
directly  as  the  square  of  ihe  length  of  the 
brieve,  it  is  plain  that  the  nine-feet  bars  of 
the  Portsmouth  experiments  will  correspond 
to  much  less  Talues  of  p  than  the  20  and 
30  feet  lengths  of  actual  bridges ;  while  the 
Tslues  of  S  in  the  former  cases  are  still  fur- 
ther diminished  by  the  greater  deflections 
necessarily  employed  in  experiments,  as 
aboTe  explained.  It  is  thus  shown  that  the 
enormous  increase  of  deflection  produced 
by  Telocity  in  the  Portsmouth  experiments 
cannot  occur  with  real  bridges,  since  it 


appears  that  the  phenomena  in  question  are 
doTeloped  to  great  extent  when  the  magni- 
tude of  the  structure  is  diminished.  But 
these  calculations  are  made  upon  the  suppo- 
sition that  the  inertia  of  the  bridge  is  Teiy 
small;  and  experiments  made  vrith  the 
small  apparatus  aboTc-mentionedhaTe  shown 
that  while  j3  is  less  than  about  unity,  the 
inertia  of  the  bridge  tends  to  diminish  the 
deflection ;  while,  on  the  other  hand, 
when  P  is  greater  than  unity  (including, 
of  course,  all  practical  cases),  the  iner- 
tia of  the  bridge  tends  to  increase  the 
deflections  obtained  upon  the  aboTc  sup- 
position. Lastly,  the  total  increase  of  the 
statical  deflection,  when  the  inertia  of  the 
bridge  is  taken  into  account,  will  be  found 
much  greater  for  short  bridges  than  for  long 
bridges.  Supposing,  for  example,  the  mass 
of  the  traTeUing  load  and  of  the  bridge  to 
be  nearly  equal,  the  increase  of  the  statical 
deflection  at  the  highest  Telocities  for  bridges 
of  20  feet  in  length  and  of  the  ordinary  de- 
gree of  stiffness  may  be  more  than  one-half; 
whereas,  for  bridges  of  50  feet  in  length,  the 
increase  will  not  be  greater  than  one-seTenth« 
and  will  rapidly  diminish  as  greater  lengths 
are  taken.  But  as  it  has  been  shown  that 
the  increase,  catierii  paribus,  is  diminished 
by  increasing  the  stiffness  of  the  bridge,  we 
always  haTe  it  in  our  power  to  reduce  its 
amount  within  safe  limits.  Hence,  in  esii- 
mating  the  strength  of  a  railway  bridge,  this 
increase  of  the  statical  deflection  must  be 
taken  into  account,  by  calculating  it  from 
the  greatest  load  which  is  likely  to  pass  orer 
the  bridge,  and  from  the  highest  possible 
Telocity.  It  must  be  remembered,  also,  that 
this  deflection  is  liable  to  be  increased  by 
jerks  produced  by  the  passage  of  the  train 
OTer  the  joints  of  the  rails. 

We  also  made  some  experiments  by  means 
of  the  large  apparatus,  before  mentioned,  on 
curTcd  bars,  and  these  bore  much  greater 
weights  at  high  Telocities  than  straight  bars ; 
but  the  deflections  of  these  bars  were  Tery 
great,  compared  with  their  length.  In 
drawing  attention  to  these  experiments,  we 
would  remark  that,  in  actual  structures, 
where  the  deflections  are  so  Tery  small,  the 
effect  of  cambering  the  girders,  or  of  form- 
ing a  curTed  pathway  for  the  load,  would  be 
of  less  comparattTC  importance,  and  might 
tend  to  introduce  practical  uconTcnience. 

The  general  impression  amongst  engineers 
appears  to  be  at  Tsriance  with  the  aboTO 
results.  They,  for  the  most  part,  state  their 
belief  that  the  deflection  caused  by  passing 
a  weight  at  a  high  Telocity  oTer  a  girder  is 
less  than  the  deflection  which  would  be  pro- 
duced by  the  same  weight  at  reat ;  CTen  when 
Ihey  haTe  obserTed  an  increase,  they  bsTC 
attributed  it  solely  to  the  jerks  of  the  engine 
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or  tnin  produced  by  pasting  ofer  inequali- 
ties at  tlie  junction  of  the  rails,  or  other 
similar  canses. 

For  the  purpose  of  eiamining  this  ques- 
tion, we  have  submitted  two  actual  bridges 
to  the  test  of  experiment.  These  bridges, 
one  of  which,  the  Ewell  Bridge,  is  situated 
upon  the  Croydon  and  Spsom  line,  and  the 
other,  the  Godstone  Bridge,  upon  the  South 
Bastem  Une,  are  both  constructed  to  carry 
the  railway  oter  a  road.  A  scaffold  was 
constructed,  which  rested  on  the  road,  and 
was,  therefore,  unaffected  by  the  motion  of 
the  bridge,  and  a  pencil  was  fixed  to  the  un- 
der side  of  one  of  the  girders  of  the  bridge, 
so  that  when  the  latter  was  deflected  by  the 
weight  of  the  engine  or  train,  either  placed 
at  rest  or  passing  over  it,  the  pencil  traced 
the  extent  of  deflection  upon  a  drawing- 
board  attached  to  the  scaffold.  An  engine 
and  tender,  which  had  been  in  each  case 
liberally  placed  under  our  orders  by  the 
directors  of  the  fpmpanies,  was  made  to 
traverse  the  bridges  at  different  velocities 
or  rest  upon  them  at  pleasure.  The  span 
of  the  Ewell  Bridge  is  48  feet,  and  the  sta^ 
tical  deflection  due  to  the  above  load  rather 
more  than  one-flfth  of  an  inch.  This  was 
slightly  but  decidedly  increased  when  the 
engine  was  made  to  pass  over  the  bridge ; 
and  at  a  velocity  of  about  fifty  miles 
per  hour,  an  Mcrease  of  one-seventh  was 
observed.  As  it  is  known  that  the  strain 
upon  a  girder  is  nearly  proportional  to  the 
deflection,  it  must  be  inferred  that  in  this 
Case  the  velocity  of  the  load  enabled  it  to 
exerdse  the  same  pressure  as  if  it  had 
been  increased  by  one-seventh,  and  plaoed 
at  rest  upon  the  centre  of  the  bridge.  The 
weight  of  the  engine  and  tender  was  thirty- 
nine  tons,  and  the  velocity  enabled  it  to  ex* 
erdse  a  pressure  upon  the  girder  equal  to  a 
weight  of  about  forty-five  tons.  Similar 
results  were  obtained  from  the  Godstone 
Bridge.  We  would  take  this  opportunity 
of  mentioning  bow  mucb  we  are  indebted  to 
Mr.  P.  W.  Barlow  and  to  Mr.  Hood  for  the 
assistance  they  afforded  us  in  making  these 
experiments. 

We  have  also  to  express  our  obligations 
to  the  Astronomer  Royal  for  the  advantage 
of  his  presence  during  the  abore  and  other 


experiments,  as  well  as  for  many  valuable 
suggestions  during  the  progress  of  the  in- 
quiry. 

In  addition  to  the  above  experiments, 
we  have  made  many  for  the  purpose  of  sup- 
plying data  for  completing  the  mechanical 
theory  of  elastic  beama.  If  a  beam  be  in 
any  manner  bent,  its  concave  side  will  be 
compressed,  and  ita  convex  side  extended. 
An  exsct  knowledge  of  the  laws  which 
govern  its  compression  and  extension  must 
precede  any  accurate  general  theory  of  ita 
deflections^  vibrations,  and  ruptures. 

The  law  which  is  usually  assumed  in  ma- 
thematical investigations,  and  by  which  the 
longitudinal  compressions  and  extensions, 
within  certain  limits,  are  assumed  to  be 
directly  proportional  to  the  foroea  by  whldi 
they  are  produced,  although  very  nearly  true 
in  some  bodies,  is  not,  perhaps,  accurately 
true  for  any  material. 

Experimental  have,  therefore,  been  made 
to  determine  with  precision  the  direct  lon- 
gitudinal extension  and  compression  of  long 
bars  of  cast  and  wrought  iron.  The  exten- 
sions were  determined  bf  attaching  a  bar, 
50  feet  in  length  and  I  inch  aquare,  to  the 
roof  of  a  lofty  building,  and  suspending 
weights  to  its  lower  extremity. 

llie  compressions  were  ascertained  by  en- 
closing a  bar  10  feet  long  and  1  inch  square 
in  a  groove,  placed  in  a  caat-iron  firame, 
which  allowed  the  bar  to  slide  freely  without 
friction,  and  yet  permitted  no  lateral  flexure. 
The  bar  was  then  compressed  by  means  of  a 
lever,  loaded  with  various  weights.  Every 
possible  precaution  was  taken  to  ensure 
accuracy.  Tlie  following  formulss  were  do- 
daced  for  expressing  the  relation  between 
the  extension  and  compression  of  a  bar  of 
cast-iron,  10  feet  long  and  1  inch  square, 
and  the  weights  producing  them  respec- 
tively : — 

Extension,       tt':=116117e-201905«*. 
Compression,  i(7»107763(f-^  36318(2^. 

Where  w  is  the  weight  in  pounds  acting 
upon  the  bar,  e  the  extension  and  d  the 
compression  in  inches. 

And  the  formulae  deduced  from  these,  for 
a  bar  1  inch  square  and  of  any  lengthy 
are— 


For  Extension,       t9»  13934040  JL  ~  2907432000  -^. 

/  P 

For  Compression,  w»12931560  -1  -522979200  £.. 

I  P 

Where  /  is  the  length  of  the  bar  in  inches. 
These  formulae  were  obtained  from  the  mean  results  of  four  kinds  of  cast-iron. 

(7b  bfj!<mciud€d  in  our  nejfi,) 


[.BaikieRd  DDdec  tbe  Act  Finr  iht  pial«aUon  of  Acticlu  oT  Ullliiy.     Edwiid  Giry  VI 
Uoiu-nnti,  Bviilon,  Untfoa,  UUimiibl,  PfopiJetoi.] 
Pig.  2.  Kg.  1. 


Fig.  1  u  a  ftectioual  elefBlion  of  this 
inicbme.  A  ii  tbe  under  plate  uf  the 
fremewDrli ;  a  pkn  of  which  under  plate 
ia  gireu  leparalelj  id  fig.  2.  B  i»  the 
upper  plate,  which  is  nearly  eimilar  to 
A.  The  two  pUtei  are  connected  toge- 
ther h;  four  piilara,  or  rods  C  C.  D  D 
ii  a  cylinder,  conipiwed  of  two  or  three 
■ectiona  bolted  together  longitudinallT 
bjr  the  flange*  C  0,  nhawQ  in  Rg.  3,whieh 
U  a  crou  aeetion  of  the  ojlinder  on  the 
line  a,  b,  of  fig.  1.  The  upper  half  of 
the  eylinder  ia  grooied  lengthwise,  it)  the 
DMnner  thowa  in  fig.  3,  and  the  under 
half  of  it  Ii  covered  with  wire  game  dd, 
of  about  nine  rows  of  meahea  to  the  Inch 
E  i*  a  apindle  which  reata  upon  a  iieel 
centre  in  the  bridge  F,  afBsed  to  the 
lover  aide  of  the  bed-plate  A.  The  up- 
per end  of  thia  ipindte  has  tia  beariug 
G,  fUed  to  tbe  pUte  B.  H  H  ia  a  hol- 
low drum  affixeaoD  tbe  apiaille  £  i  the 
upper  half  of  tbii  drum  correapooding 
inth  the  grooved    half  portion  of  the 


cjllnder.  D  faaa  ten  beaten,  1 1,  affixed 
to  it,  and  the  lower  portion  ia  furnishvd 
with  six  radiating  vanea,  K  K.  The 
grain  to  be  cleanacd  ia  put  into  a  hopper 
on  the  top  of  (be  spout  L,  and  motion  ii 
Domtnunicated  to  the  tnaehioe  bj  a  band 
applied  In  the  pulley  M,  Tbe  grain  io 
pataing  through  the  upper  poniun  of  the 
cylinder  betueen  the  beatera  and  ihc 
grooved  lurrace  hat  all  the  smut,  &&, 
completely  disengaged  from  it,  and  dur- 
ing the  remainder  uf  its  progreaa  to  the 
bottom  of  the  cylinder  liie  duat,  &c.,  la 
driven  through  the  wire  gauze  by  the 
vanes  K  K,  while  the  grain  itself  is  dii- 
charged  through  the  apertures  NN,  and 
may  then  be  aubjected  to  tbe  action  of  a 
fan  or  winnawing  machine  (if  auch  addi- 
tional proccu  should  be  found  necessary). 
The  machine  may  be  set  in  an  upright 
or  in  an  inclined  position,  but  work*  beat 
at  an  angle,  varying  from  80°  to  the 
perpendicular  line. 
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Sir, — In  jour  lait  number  it  was  promiied 
to  the  retderi  of  the  Meehaniet^  Maguzinef 
that  the  opinioni  and  loggestions  of  nnme- 
rons  correspondents,  together  with  some 
forther  remarks  by  the  Editor,  on  the  forth- 
coming great  national  farce  should  shortly 
appear.  Doubtless,  they  will  do  so  all  in 
good  time,  and  be  as  racy,  logical,  and  ar- 
gumentative as  were  the  first.  But,  while 
the  storm  is  brewing  oyer  the  heads  of  the 
council  and  executiTo— >the  promoters  and 
dupes  of  this  arrant  piece  of  humbug— will 
you  allow  me  to  call  attention  to  one  of  the 
first  fruits  of  it  which  has  as  yet  been  made 
public.  I  allude  to  the  500/.  offered  by  the 
Messrs.  NicoU,  the  advertising  tailors  of 
paletot  celebrity,  to  be  awarded  as  a  prize 
for  the  best  made,  best  dyed,  and  most 
cheaply- manufactured  cloth,  which  shall  be 
produced  at  the  forthcoming  exhibition.  The 
terms  on  which  the  prise  is  to  be  granted— 
as  described  in  the  advertisement— are,  that 
the  competitors  shall  enter  caveats  at  their 
own  expense  forthwith,  and  within  a  given 
space  of  time,  submit  samples  of  their  ma- 
nufacture to  certain  competent  judges,  who 
will  decide  which  is  the  best,  in  every 
respect,  and  best  adapted  for  that  eternal 
paletot,  which,  in  addition  to  being  the 
most  uncomfortable  outer  garment  ever  in- 
vented, would  disfigure  even  the  Apollo 
fielvidere.  The  manufacturer  who  has  pro- 
duced the  prise  specimen  of  cloth  is  to  re- 
ceive the  500/.,  and,  as  a  q%Udpro  quo,  is 
to  assign  his  patent  right  to  Messrs.  Nicoll, 
who  will  pay  all  expenses  of  the  patent ! 
Now,  Sir,  I  apprehend  that  the  readers  of 
the  Meekaniea'  MagaztM,  have  a  somewhat 
acuter  perception  of  the  value  of  a  mode  of 
manufacturing  woollen  goods  superior  to 
anything  that  the  looms  of  the  West  Riding, 
Somerset,  Saxony,  or  France  have  yet 
produced,  than  those  noodles  who  so  vehe- 
mently applauded  the  pompous  announce- 
ment at  the  city  meeting  of  the  qwiti  goie- 
rosity  of  Messrs.  NiooU.  Why,  if  the 
maxim  still  holds  good,  that  "  the  worth  of 
anything  is  just  as  much  as  it  will  bring," 
what  is  to  be  estimated  as  a  fair  equivalent 
for  the  monopoly  of  manufacturing  an 
article  of  general  consumption,  which 
from  its  superiority,  to  say  nothing  of  the 
prestige  of  the  prize,  vrill  command  the 
markets  of  the  world  ?  The  fortune  which 
the  lucky  wight  would  realize  who  possessed 
the  exclusive  right  to  make,  use,  exercise, 
and  rend  it,  would  be  colossal,  to  be 
counted  not  by  thousands,  nor  even  tens 
of  thousands,  but  by  hundreds  of  thou- 
sands. I  need  scarcely  assure  you,  Sir, 
that  I  have  no  personal  ill-will  toward  the 


worthy  Sheriff  of  the  City  of  London  and 
his  brother,  and  that  I  am  no  rival  of  theirs, 
seeing  that  I  have  no  interest,  either  direct 
or  indirect,  in  clothing  the  human  form 
divine ;  nor  even  do  I  blame  them  for  shap- 
ing to  their  ends  the  rough  heirn  design  of 
the  Royal  Preaident  of  the  Society  of  Arts 
and  Manufactures.  They  have  the  world 
before  them,  and  are  of  course  desirous  to 
snip  their  way  through  it  to  fortune  and 
civic  honours.  They  have  always  evinced 
a  happy  disposition  in  following  rather  than 
leading  the  public  taste,  and  now  cant  with 
the  times  in  the  present  instance;  and  I 
hold  that  however  unfair  their  proposition  is 
to  inventors,  of  which  unfortunate  class  I 
am  a  needy  member,  it  does  them  great 
credit,  and  is  worthy  of  that  ingenuity  which 
insinuated  an  announcement  of  their  wares 
into  the  third  column  of  the  TYimm,  among 
the  stolen  and  lost,  and  the  enigmatical  sen- 
tencea  addressed  to  all  the  letters  of  the  al- 
phabet by  disconsolate  fair  ones,  bereaved 
parents,  and  misguided  youths.  The  eouodl 
and  executive  have  met  in  conclave  repeat- 
edly. The  public  have  anxiously  watched  their 
throes  of  labour,  and  lo!  Niooll's  500/. 
prize  paletdt  is  brought  forth.  I  presume 
that  this  system  will  not  be  confined  to 
Messrs.  Nicoll  alone,  but  that  we  shall  have 
in  addition  to  their  prize  paletdt,  Jnllien's 
prize  polkas.  Parr's  prize  pills,  &c.,  until 
we  are  prized  out  of  our  ordinary  ways 
of  life.  Such  then,  Sir,  is  one  of  the 
results  of  the  proposal  for  the  exhibi- 
tion. And,  as  coming  events  cast  their 
shadows  before,  what  are  we  to  argue 
will  be  the  consequences  of  its  realization  ? 
— fraud,  deception,  heart-burning  and  disap- 
pointment to  the  candidates,  the  promoters, 
and  the  public,  which  you  have  predicted 
and  will  see  fulfilled.  And  I  can  assure 
you,  that  it  will  be  a  subject  of  no  small 
gratification  to  one  who  has  so  long  been  an 
admirer  of  the  Meehanieti'  Moffozme,  and 
stands  indebted  to  it  for  the  greater  part  of 
his  acquaintance  with  practical  science,  to 
witness  the  consistency  of  twenty  years  so 
signally  recognized;  and  the  soundness  of 
the  views  it  has  always  advocated  with  re- 
spect  to  expositions,— which  are  in  strict  ac- 
cordance with  the  kindest  feelings  of  huma- 
nity, and  the  soundest  principles  of  poUtical 
economy, — so  fully  established  as  they  will 
be  in  1851. 

From  what  I  haTe  said  I  shall  doubt- 
less incur  the  charge  of  being  a  cynical  and 
disappointed  man,  one  on  wh  jm  the  exam- 
ple of  a  generous  heart  falls  as  did  the  seed 
sown  on  stony  ground  ;  and  in  reply,  I  can 
only  say,  that  being  no  bee  to  labour  to 
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plcue  the  lueioiuappetatesof  my  destroyen, 
or  drone  to  fatten  on  the  produce  of  others, 
I  am  content  to  bear  the  name  of 

GUEPB. 


■pscfficatioks  of  in0li8h  fatsnt8  kn- 
rollsd  during  thb  vbsk  bnoino 
fkbeuaut  7tr,  1850. 

Adam  Tulb,  Dundee,  master  mariner, 
and  John  Chamtbb,  Lloyd's,  London. 
Jbr  improvemenis  in  the  preparation  of 
materials  for  coating  sMps  and  other  oet- 
aeU,     Patent  dated  August  1,  1849. 

The  object  of  this  iuTention  is  to  protect 
abips'  bottoms,  whether  plain  or  sheathed, 
from  marine  deposits,  by  coating  them  with 
one  or  other  of  the  following  compositions  t 

1.  8  to  10  parts  of  bullock's  gall,  30  lbs. 
of  carbonate  of  iron  or  plumbago  reduced  to 
a  fine  powder,  mixed  together  to  form  a 
paste,  to  which  4  gallons  of  salt  water  sre 
added  to  bring  the  whole  to  the  proper  con- 
siatency.  [What  relation  is  there  between 
parts  and  pounds  ?] 

2.  30  lbs.  of  carbonate  of  iron  or  plum- 
bago in  powder,  3  lbs.  of  white  arsenic,  2i 
gallons  of  coal  tar,  naphtha,  or  spirits  of 
turpentine,  and  from  12  to  14  lbs.  of  Stock- 
holm tar  dissolved  in  the  aboTC  spirit. 

lNot§.—lji  the  case  of  iron  or  zinc,  it  is 
to  be  first  costed  with  a  solution  of  caout- 
chouc or  gutta  percha  before  laying  on  either 
of  the  above  compositions.] 

3.  10  lbs.  of  carbonate  of  iron  or  plum- 
bago in  powder,  and  1  lb.  of  white  arsenic, 
to  which  Russian  tallow  is  added,  with  the 
aasistance  of  heat  to  incorporate  the  whole 
together.  This  composition  is  to  be  applied 
hot.  and  rubbed  over  with  the  powder  dry. 

No  claims  are  made  in  this  specification. 

EUGBNB  AlBXANDRB  Db8IR£  BoUCHEB, 

Rue  de  Tinaigriers,  Paris,  metal  merchant. 
For  certain  improvements  in  the  manufac' 
inre  of  cards.  Patent  dated  August  1, 
1849. 

To  prevent  the  injurious  effects  on  fibrous 
msterials  rising  from  the  ozydation  of  the  iron 
wire  of  which  the  cards  for  carding  them  are 
manufactured,  it  is  proposed  to  coat  the  wire 
with  a  less  ozydizabie  metal  than  iron  by  one 
or  other  of  the  following  processes : 

1.  5  gsllons  of  water  are  heated  to  86** 
Fahr.,  and  1  oz.  of  sulphate  of  copper,  and 
^  oz.  of  sulphuric  acid  are  added  to  it. 
When  cold,  the  iron  wire  is  then  immersed 
in  it,  and  thereby  coated  with  red  copper ; 
and  in  order  to  produce  a  better  cohesion  ojf 
the  two,  the  coppered  wire  is  drawn  through 
a  drawing  bench.  The  immersing  and  draw- 
ing is  repeated  until  the  wire  is  sufficienUy 
coated. 


2.  Or  the  wire  may  be  coated  through 
the  agency  of  electrical  deposition.  For 
this  purpose,  it  is  placed  in  a  bath  oonststiog 
of  five  gallons  of  water  heated  to  from  48^ 
to  56^  Fahr.,  2^  lbs.  of  yellow  cyanure  of 
potassium  and  iron,  and  4^  lbs.  of  carbonate 
of  potash,  and  connected  to  the  negatiTe  pole 
of  a  Toltaic  battery.  A  plate  of  red  copper 
is  also  immersed,  and  connected  to  the  wire 
on  one  side,  and  to  the  positive  pole  of  the 
battery  on  the  other.  The  iron  wire  may  be 
coated  by  this  process  with  any  other  suitable 
metal,  such  as  tin,  brass,  lead,  sine,  &c.,  by 
substituting  a  plate  thereof  for  the  one  of 
red  copper  in  the  bath. 

Claims, — 1,  Constructing  cards  for  card- 
ing fibrous  materials  with  iron  wire,  ren- 
dered inozydizable  by  being  coated  with  a 
metal  less  ozydizable  than  the  iron. 

2.  The  processes  for  obtaining  the  said 
coating,  ss  described. 

David  Clovis  Knab,  Leicester-place, 
C.  £•  For  an  improved  apparatus  for  dis^ 
tUUng  fatty  and  oify  matters*  Patent 
dated  August  1,  1849. 

This  "improved  apparatus''  consbts  of 
a  tank  of  iron  or  copper,  containing  a  bath 
of  melted  lead,  and  heated  by  a  furnace 
placed  underneath,  in  which  is  suspended  a 
bell,  also  of  iron  or  copper,  so  as  to  allow 
the  melted  lead  to  rise  inside  a  few  inches 
above  its  edges.  At  one  end,  and  in  the 
upper  part  of  the  bell,  there  is  a  funnel 
which  receives  the  oily  or  fatty  matters  from 
a  reservoir,  and  suppUes  them  to  the  surface 
of  melted  lead  within  the  bell.  The  funnel  is 
provided  with  a  valve  fized  on  a  vertical  spin- 
dle, which  carries  at  top  a  counterbalance  lever 
and  weight,  and  at  bottom  a  float-ball  which 
rests  upon  the  surface  of  the  melted  fatty 
matters.  The  object  of  this  arrangement 
is,  that  when  the  fatty  matters  are  evapora- 
ted, and  their  height  in  the  bell  decreased, 
they  may  allow  the  float  to  descend,  and 
consequently  open  the  funnel  to  a  fresh  sup- 
ply. A  steam  pipe  is  led  from  a  boiler,  and 
dipped  into  the  melted  lead,  for  the  purpose ot 
depriving,  as  much  as  practicable,  the  steam 
of  its  aqueous  particles.  It  is  then  made  to 
rise  inside  the  bell,  and  lay  along  the  top  of 
the  lead.  This  part  of  the  pipe  is  perfo- 
rated with  numerous  holes  to  admit  steam  to 
the  fatty  matters,  for  tlie  purpose  of  ezpel- 
ling  atmospheric  air  therefrom.  The  steam 
is  to  be  used  at  a  pressure  of  24  lbs.  to  the 
square  inch,  and  the  tank  is  fumuhed  with 
a  waste  pipe  rising  inside  the  bell  just  above 
the  surface  of  lesd,  for  the  purpose  of  con- 
veying away  the  residuum  from  the  distilla- 
tion. The  end  of  the  bell  opposite  to  the 
funnel  is  fitted  with  a  pipe  which  conveys 
the  fatty  vapours  to  an  intermediate  vessel, 
whence  they  pass  to  a  refrigerator,  leaving 


114 


BMOIISH  SPB0IFI0ATIOK8  BNBOLLED  DUBraO  THB    WEEK. 


behind  them  whatever  impuritiee  they  may 
have  carried  from  the  bell,  and  whidi  are 
drawn  from  the  intermediate  Teiael,  aa  occa- 
sion may  require,  by  means  of  two  taps.  The 
patentee  states  that  any  refrigerator  may  be 
employed,  but  that  he  prefers  one  composed 
of  a  copper  tank  immersed  in  an  onter  ycs- 
sel  filled  with  cold  water,  and  fitted  inside 
with  partitions  attached  alternately  to  the 
top  and  bottom  thereof,  bnt  not  reaching 
the  whole  distance,  in  order  that  the  fatty 
vapours  may  be  made  to  impinge  against  the 
cold  surfaces  alternately.  The  outer  tank 
is  divided  into  two  parts,  and  each  supplied 
with  a  separate  stream  of  cold  water.  When 
the  fatty  vapours  and  steam  have  been  con- 
densed, their  different  specific  gravities  will 
enable  the  workman  to  separate  easily  the 
oil  from  the  water.  In  the  case  of  tallow,  or 
other  fatty  matter  liable  to  congeal  when 
cold,  it  is  kept  in  a  fluid  state  by  the  intro- 
duction of  steam. 

Claim. — ^The  apparatus,  which  consists  of 
a  bell  placed  in  a  bath  or  tank,  and  fur- 
nished with  a  funnel,  and  with  steam  and 
other  pipes  or  tubes  for  distilling  fatty  or 
oily  matters  from  the  surface  of  melted  lead, 
as  described. 

John  Shaw,  Glossop,  Derby,  musical 
iDstrument-maker.  For  eertam  improve^ 
menu  in  air-ffun$.  Patent  dated  August  1, 
1849. 

Mr.  Sliaw's  air-gun  is  constructed  with 
the  syringe  or  pump  placed  between  the 
breech  and  the  banVl,  and  fitted  with  an 
air-tight  piston  having  a  recess  in  the  back 
to  receive  the  trigger,  which  is  acted  on 
behind  by  a  spring,  and  thereby  kept  in  a 
vertical  position  so  as  to  hold  the  piston  fast 
against  the  breech  end  of  the  pump,  and 
keep  the  gun  at  full  cock.  The  fore  part  of 
the  piston  is  firmly  attached  to  a  rod,  the 
other  end  of  whicli  is  hooked,  and  passes 
through  an  air-tight  orifice  in  the  fore  end 
of  the  pump.  Above  this  orifice  is  a  second 
one,  which  opens  into  the  barrel  destined  to 
reoelve  the  bullet.  The  stock  is  made  to 
eitend  the  whole  length  of  the  barrel,  and 
has  a  groove  cut  in  it,  which  receives  the 
hooked  end  of  the  piston  rod.  The  end  of 
the  groove,  near  the  mouth  of  the  barrel,  is 
fitted  with  a  stud,  to  which  is  attached  an 
endless  band  of  vulcanised  India-rubber,  the 
other  end  of  which  is  connected  by  a  linen 
band  to  the  hooked  end  of  the  piston  rod. 
The  bottom  of  the  barrel  is  slightly  con- 
tracted, to  prevent  the  bullet  bemg  raoamed 
into  the  pump.  A  slot  is  cut  in  the  under 
part  of  the  groove,  and  a  projection  is  cast 
upon  the  piston  rod  near  the  hook.  To 
cock  the  gun,  or  bring  the  piston  from  the 
fore  to  the  back  end  of  the  pump,  the 
butt  is  placed  against  the  thigh,  and  a  piece 
of  mtiilf  having  an  indentation  cut  on  the 


iiMe  and  fitted  with  two  curved  handles,  is 
introduced  into  the  slot,  so  as  to  take  hold  of 
the  rod  between  |tbe  projection  east  thereon 
and  the  hook.  The  sportsman,  or  other 
person,  then  grasps  the  handles  with  both 
hands,  draws  the  projection  to  the  breech 
end  of  the  groove,  and  thereby  forces  the 
piston  down  the  pump  until  the  trigger 
takes  into  the  recess,  so  as  to  maintain  it  In 
that  position.  The  vulcanized  India-rubber 
band  is  extended  six  and  a  half  times  its 
original  length.  The  bullet  is  next  rammed 
down.  When  it  Is  desired  to  discharge  the 
gaiit  the  trigger  is  palled,  the  piston  re- 
leased, and  the  reactive  force  of  the  elastic 
spring  allowed  to  act,  whereby  the  air, 
contained  in  the  pump,  is  suddenly  com- 
pressed, so  as  to  project  the  bullet  from  the 
barrel.  The  pump  is,  moreover,  provided 
with  an  aperture  (which  may  be  closed  when 
not  required)  for  admitting  air  to  the  inte- 
rior when  the  bullet  has  b^n  rammed  down 
before  cocking. 

Claim. — Compressing  air  in  ur-gnns  at 
the  instant  of  discharge  by  a  single  stroke  of 
a  syringe  or  air-pump,  actuated  by  a  pre- 
viously-extended or  compressed  spring,  or 
other  elastic  means. 

Julian  Eowa&d  Disbrowb  RonasRS, 
High- street,  Ptmlico,  professor  of  chemis-' 
try.  fbr  improvements  in  the  mam^aeture 
qf  white  lead.  Patent  dated  August  1. 1849. 

Mr.  Rodgers  proposes  to  mannfactuie 
carbonate  of  lead,  commonly  called  white 
lead,  by  suspending  pieces  of  sheet  or  caat 
lead,  bent  in  the  form  of  two  sides  of  a  tri- 
angle, upon  frames  erected  in  a  room,  or 
chamber,  which  is  capable  of  being  darkened 
and  rendered  air-tight,  or  nearly  so,  when 
required.  Underneath  the  frames  are 
troughs,  some  of  which  are  filled  with  a  fluid 
capable  of  passing  into  the  state  of  vinous 
fermentation  spontaneously,  or  of  doing  so 
on  the  addition  of  yeast,  and  thereby  evolv- 
ing carbonic  acid  gas.  The  other  troughs 
contain  sour  beer,  vinegar,  or  other  similar 
fluids,  into  which  steam-pipes  from  a  boiler 
are  caused  to  open,  so  as  to  produce  acetic 
acid,  or  pyroligneous  acid  and  aqueous  va- 
pours. The  modue  operandi  is  as  follows : 
— The  pieces  of  lead  are  suspended  in  the 
frames  as  close  together  as  possible  without 
actual  contact,  and  the  chamber  made  air- 
tight, or  nearly  so,  and  maintained  at  a 
temperature  of  from  yo""  to  80**  Fahr.  As 
soon  as  the  carbonic  acid  gas  is  evolved,  the 
chamber  is  darkened,  and  steam  admitted 
about  three  times  in  every  twenty-four  hours, 
to  produce  acetic,  or  pyroligneous  acid  and 
aqueous  vapours.  The  chamber  is  provided 
with  a  manhole,  to  allow  of  the  troughs  bdng 
replenished  when  the  fluid  contents  have 
been  exhausted,  which  will  occur  at  the 
expiration  of  forty-eight  hours*    This  ope- 
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ntioii  for  oonyeiting  metallie  lead  into  car- 
bomata  of  lead  generally  takes  twdre  days. 

daimt,-^!.  The  nse  of  a  chamber,  or 
room,  in  the  mannfaetore  of  white  lead, 
which  is  capable  of  being  made  air-tight,  or 
nearly  so,  when  required,  and  into  which  the 
supply  of  carbonic  acid  gas,  and  acetic  acid, 
or  pyroligoeons  acid  and  aqueous  vapours, 
may  be  controlled  or  regulated. 

2.  The  introduction  of  steam  into  the 
oonrerting  chamber,  either  alone  or  com- 
bined, as  described. 

James  Murdooh,  Staple's-Inn,  mechani- 
cal draughtsman.  For  ceriain  improve^ 
Mcn/*  m  converting  aea  water  into  freeh, 
and  in  ventilating  thipa  and  other  veMsele; 
appiieaile  also  to  the  evaporation  qf  liquide, 
and  to  the  concentration  and  eryetallization 
qf  eyrtgta  and  taHne  tolutions,  (Al  com- 
munication.) Patent  dated  August  1, 
1849. 

These  'improvements"  consist  in  the 
adaptation  to  the  top  of  an  ordinary  ships' 
boiler  which  is  filled  with  salt  water,  and 
employed  to  heat  the  contents  of  saucepsns, 
&c.,  of  a  pipe,  which  descends  into  the  hold, 
and  opens  into  a  vessel  contained  in  an  outer 
casing  filled  with  cold  water.  This  vessel  is 
fitted  with  a  number  of  vertical  tubes  in 
eommunication  with  the  descending  pipe, 
and  all  provided  inside  with  a  number  of 
horizontal  discs  of  wire  gauze.  It  termi- 
nates at  bottom  in  a  zig-zag  pipe,  which 
passes  through  the  side  of  the  cold-water 
cistern,  and  opens  at  top  underneath  an 
exhausting  fan.  The  upper  part  of  the 
boiler  is  furnished  with  a  perforated  tube 
which  admita  atmospheric  air.  When  the 
fan  is  set  in  motion,  the  air  and  steam  gene- 
rated in  the  boiler  are  drawn  together  down 
the  vertical  pipe,  through  the  tubes  and  the 
wire  gauze  discs  placed  therein.  The  steam 
is  condensed  in  its  passage,  and  rendered 
pleasant  to  the  taste  by  mingling  intimately 
with  the  atmospheric  air,  which  is  exhausted 
by  the  ftin  and  thereby  discharged. 

The  ship  may  be  ventilated  through  the 
agency  of  this  fan  by  connecting  a  perfo- 
rated pipe,  placed  underneath  the  middle 
deck,  to  its  discharge.  This  pipe  may  be  also 
eonnected  to  a  second  perforated  lower  pipe, 
placed  on  the  lo?rer  deck,  and  connect^  to 
a  vertical  pipe  which  communicatea  with 
the  atmosphere. 

An  apparatus  similar  to  the  one  first 
described,  with  the  exception  of  the  con- 
denser, the  use  of  which  is  dispensed  with, 
may  be  applied  to  the  concentration  and 
crystallization  of  syrups  and  saline  solutions. 
The  form  of  the  boiler  being,  of  course, 
modified  so  as  to  assume  the  appearance  of 
the  ordinary  pan;  and  in  some  cases  the 
bottom  is  made  corrugated,  to  form  conti- 
naoos  zig-zag  channel!,  through  which  the 


steam  circulates,  for  the  purpose  of  increas- 
ing the  heating  surface. 

Clainu. — 1.  The  employment  of  a  cur- 
rent of  air,  produced  by  an  exhausting  fan, 
for  accelerating  the  evaporation  of  salt  water. 

2.  The  application  of  a  current  of  air, 
prodaced  by  an  exhausting  fan,  to  the  dis- 
tillation of  alcoholic  or  spirituous  liquids. 

3.  The  mode  of  ventiUting  ships,  in 
combination  with  the  apparatus  for  convert- 
ing salt  water  into  fresh. 

4.  The  employment  of  apparatus  for  the 
concentration  and  crystallization  of  syrups 
and  saline  solutions,  having  continuous  zig- 
zag channels  for  the  circulation  of  steam 
therein,  closed,  or  not,  and  combined,  or 
not,  with  the  exhausting  fan. 

JosKFH  Lows,  Salford,  Lancaster,  sur- 
veyor. For  certain  improvemente  in  gratu 
or  gride  applicable  to  eewere,  draine,  and 
other  timilar  purpoaee.  Patent  dated  April 
12.  1849. 

The  grate  has  hinged  to  it,  underneath,  a 
square  box,  one  side  of  which  is  replaced  by 
two  vertical  partitions  attached  to  the  top 
and  bottom  of  it,  but  not  reaching  the  whole 
way,  so  that  when  the  box  is  filled  with 
water,  the  two  partitions  in  conjunction 
therewith  will  form  a  gas-tight  joint  withont 
interfering  with  the  flow  of  Uie  surface  water 
to  the  sewer  or  drain. 

C/atm.— The  peculiar  construction  and 
arrangement  of  grates  or  grids,  whereby  the 
rise  or  escape  of  effluvium  is  prevented, 
which  is  effected  by  the  formation  of  the 
gas-tight  joint,  as  described. 

Florbntinb  Jossph  Die  Cayaillon, 
Pdiris,  chemist.  For  certain  improvemente 
in  obtaining  carbonated  {query  carburettedf) 
hydrogen  gae,  and  in  applying  the  products 
resulting  therefrom  to  various  useful  pur^ 
poses.    Patent  dated  August  1,  1849. 

The  patenteee  remarlcs,  that  the  ordinary 
carburetted  hydrogen  gas  has  hitherto  been 
manufactured  from  coal  alone;  but,  that  he 
proposes  to  mix  with  the  ooal,  in  the  pro- 
portion of  50  per  cent.,  bones,  suet,  oleagi- 
nous seeds,  spent  baric,  and  sawdust  which 
has  been  used  in  the  purification  of  oils,  or 
any  fatty  or  oily  waste.  These  substances 
are  moistened  with  molasses  or  empyrea- 
matic  oil,  and  mixed  with  the  coal;  after 
which  the  whole  is  shovelled  into  ordinary 
gas  retorts,  and  distilled  in  the  usual  way. 
The  resulting  products  are  stated  to  be — 

1.  Carburetted  hydrogen  gas,  of  a  highly 
illuminating  power. 

2.  Animal  charcoal. 

3.  Animal  and  vegetable  charcoal,  in  pow- 
der, which  may  be  applied  to  the  preparation 
of  mannre. 

4.  Empyreumatic  oil. 

5.  Rich  ammoniacal  liquors. 

In  order  to  economize  the  lime  employed 


116 


ENGLISH   SPECIFICATIONS  ENROLI,ED   DURING   THE   WEEK. 


in  the  purification  of  gas,  it  is  proposed  to 
employ  a  purifying  powder,  composed  one 
half  of  any  of  tbe  natural  or  artificial  sul- 
phates of  lime  (by  preference,  plaster  which 
has  been  used  in  building),  animal  char- 
coal,  vegetable   charcoal,    coke,    river    or 
sea  sand,  spent  bark,  sawdust,   peat,  or 
turf,   sulphate  and  oxide   of  lead,  all  re- 
duced to  powder  and  wetted  with   dilute 
sulphuric  acid,  or  acidulated  water  of  6*^  to 
7°  Beaume.    The  gas  to  be  purified  is  made 
to  pass  through  perforated  metal  plates,  or 
wire  gauze  shelves,  upon  which  is  laid  moss 
to  prevent  the  apertures  being  clogged  by 
the  refining  powder  which  is  laid  thereon. 
The  lime  is  laid  above  the  powder.    The 
quantity  of  lime  employed  is  one- third,  and 
that  of  the  refining  powder  two-thirds;  which 
last  is  composed  of  purifying  substances, 
such  as  the  sulphates  of  lime,  inert  sub- 
stances rendered  purifying,  such  as  sawdust 
saturated  with   sulphuric  acid,   and   inert 
substances,  such  as  powdered  coke.    When 
the  materials   are   charged  wiih  too  much 
ammonia  or  sulphuretted  hydrogen  (which 
C9n  be  ascertained  by  causing  the  gas  to 
come  in  contact  with  turmeric  test  paper 
and  paper  saturated  with  acetate  of  lead, 
which  will  be  turned  black),  they  are  to  be 
replaced  by  a  fresh  supply  of  refining  pow- 
der and  lime. 

No  claims  are  made  in  this  specification. 

Thomas  Potts,  Birmingham,  manufac- 
turer. Far  improv9ment9  in  apparatut  used 
toiih  curtains,  blinds,  maps,  and  plans. 
Patent  dated  August  1 ,  3849. 

The  improvements  specified  under  this 
patent  are  as  follow  :  — 

1.  A  piece  of  sheet  metal,  of  the  required 
length  and  breadth  to  form  the  tube  in 
which  the  curtains  are  to  be  supported,  is 
drawn  through  dies,  which  will  have  the 
effect  of  forming  the  tube  and  bending  the 
edges  back  against  the  inside,  thereby  pro- 
ducing an  opening  in  the  direction  of  the 
length  of  the  tube.  Rollers  are  placed 
inside  the  tube,  and  are  furnished  with  arms 
that  project  through  the  slit,  to  which  the 
curtains  are  made  fast. 

2.  Instead  of  making  the  tube  of  one 
metal,  which,  in  case  of  its  being  of  brass, 
would  render  it  expensive,  it  is  proposed  to 
employ  two  sheets  of  metal,  the  outside  one 
of  brass  and  the  inner  of  iron,  and  to  draw  the 
two  at  tbe  same  time  through  dies,  as  before. 

3.  The  outside  tube  is  made  of  perforated 
metal,  or  wire  gauze,  and  lined  with  some 
differently-coloured  metal  or  substance,  by 
preference  gutta  percha,  in  order  that  the 
contrast  of  colours  may  show  the  perfora- 
tions of  the  outer  tube. 

4.  The  tube  is  filled  with  lead,  ^bich 
may  afterwards  be  melted  and  easily  run 
out,  and  two  collars  cast  on  both  endu,  and 


sometimes  one  also  in  the  centre.  It 
is  then  twisted  by  mechanical  means,  the 
whole  in  one  direction,  or  half  one  way  and 
half  the  other,  so  as  to  form  spiral  turns 
upon  it. 

5.  Instead  of  the  ordinary  arrangements 
for  drawing  curtains,  it  is  proposed  to  em- 
ploys right  and  left-handed  screw,  on  which 
are  numerous  collars,  whereby  the  curtains 
are  suspended,  having  internal  projections 
that  take  into  the  threads  of  the  screw.  A 
pulley  is  cast  on  one  end  of  the  screw- rod, 
and  a  cord  wound  round  it,  whereby  the  rod 
may  be  made  to  revolve  in  one  or  the  other 
direction,  and  the  curtains  drawn  or  with- 
drawn accordingly. 

6.  Or,  the  curtains  may  be  attached,  at 
regular  distances,  to  vulcanized  India-rub- 
ber bands,  or  metallic  springs,  the  outer 
ends  of  which  are  made  fast  to  the  wall,  or 
framing,  while  the  near  ends  are  fumbbed 
with  cords  which  pass  over  pulleys,  and 
allow  of  the  curtains  being  drawn  together. 
They  are  retained  in  position  by  the  cords 
being  made  fast  to  studs  provided  for  that 
purpose, — the  reactive  force  of  the  springs 
serving  to  withdraw  tbe  curtains. 

7.  Or,  the  curtains  may  be  supported  by 
being  connected  to  the  centres  of  the  links 
of  lazy  tongs  which  are  provided  with  wheels 
running  on  a  rail,  and  are  extended  or  com- 
pressed, so  as  consequently  to  draw  or  with- 
draw the  curtains,  by  means  of  cords  made 
fast,  at  the  centres,  to  the  near  ends  of  the 
tongs,  tbe  outer  ones  being  made  fast.  By  pull- 
ing one  or  other  of  the  two  ends  of  each  cord, 
the  respective  legs  or  tongs,  and  consequently 
curtbins,  will  be  acted  on  accordingly. 

8.  Or,  the  curtains  may  be  supported  by 
rings  sliding  over  rods,  or  tubes,  which  are 
made  of  such  a  form,  by  preference  that  of 
a  pear,  as  not  to  allow  of  the  former  turning 
round  the  latter.  The  rings  are  to  work  la 
open  joint  tubes,  as  in  the  first  instance. 

9.  In  place  of  the  ordinary  roller  for 
blinds,  an  open-joint  tube  is  to  be  employed 
which  is  fitted  internally  with  a  rod  passed 
through  a  hem  in  a  piece  of  tape  to  which 
the  blind  is  attached.  A  pulley  is  cast  npon 
the  tube  and  furnished  with  a  cord,  whereby 
the  blind  is  drawn  up,  and  the  whole  inclosed 
in  an  outer  case. 

10.  A  similar  arrangement  to  tiie  last  is 
to  be  applied  to  blinds  for  greenhouses  and 
horticultural  purposes  generally,  with  the  ad- 
dition of  supports  being  attached  to  the  end 
and,  in  some  cases,  to  different  parts  of  tbe 
blind  which  run  on  rails  provided  for  that 
purpose. 

11.  Or,  external  blinds  maybe  attached 
to  two  horizontal  arms,  hinged  to  two  verti- 
cal  rods  on  either  side  of  the  window,  whicb 
have  the  rotary  motion  communicated  to 
one  by  means  of  a  winch  handle  and  im- 
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parted  to  the  other  by  meens  of  suitable 
toothed  gearing.  The  arms  are  respectiTelj 
connected  to  collars,  each  having  inside  a 
aptral  groove  into  which  takes  a  stud  on  a 
bearing,  which  is  fixed  on  either  vertical  rod, 
so  that,  aa  the  arms  are  turned  outwards, 
tbej  will  descend  and  carry  the  blind  with 
them.  The  rererse  action  takes  place  when 
the  contrary  rotary  motion  is  communi- 
cated. 

12.  Manufacturing  racks,  for  window- 
blinds,  by  cutting  teeth  on  the  edges  of 
a  metallic  plate  and  bending  it  into  shape 
afterwards,  as  is  well  understood.  Or,  the 
rack  may  hare  holes,  punched  in  the  back  of 
it,  into  which  a  stud  on  the  back  of  the 
spiing-catch  takes. 

13.  Or,  instead  of  the  preceding  method, 
the  rack  is  to  be  constructed  of  a  metal 
plate,  having  two  guides  affixed  thereto,  in 
which  slides  a  toothed  rack,  actuated  by 
means  of  a  small  pinion.  The  roller  cord  is 
attached  to  the  top  of  the  rack. 

GaimM. — 1.  Making  tubes  with  openings 
in  the  direction  of  their  lengths,  and  having 
the  edges  turned  back,  in  combination  with 
cnirtains,  blinds,  or  plans. 

2.  Making  open-joint  tubes  of  two  thick- 
nesses of  metal,  in  combination  with  cur« 
tains,  blinds,  or  plans^the  edge  of  the  one 
thickness  of  metal  being  turned  back  over 
the  one  of  the  other  thickness. 

3.  The  mode  of  making  perforated  tubes, 
to  be  used  with  curtains,  blinds,  or  plans, 
of  metal,  or  wire  gauze,  and  applying  within 
them  surfaces  of  dilTerent  colours. 

4.  Making  the  threads  or  reeds,  of 
straight-reeded  or  squared  tubes,  curved,  or 
spiral. 

5.  The  mode  of  opening  curtains  by 
means  of  a  right  and  left  'handed  screw. 

6.  The  mode  of  opening  curtains  by 
means  of  an  elastic,  or  a  metallic  spring. 

7.  The  mode  of  opening  curtains  by 
means  of  "  lazy  legs,"  or  **  lazy  tongs." 

8.  The  mode  of  opening  curtains  by 
means  of  rings  and  rods  which  are  of  such 
a  shape  as  not  to  allow  the  first  to  turn 
round  the  last. 

9.  Making  roller  blinds,  maps,  or  plans 
to  roll  up  in  open-joint  tubes. 

10.  Applying  the  same  arrangement  and 
construction  to  blinds,  or  shades,  for  horti- 
cnltural  and  other  similar  purposes. 

11.  The  mode  of  supporting  external 
window-blinds. 

12  and  13.  The  mode  of  manufacturing 
imeks  for  window-blinds. 

Jbbomr  Andre  Driku,  Manchester, 
machinist.  Jbr  certain  imprwementt  in 
the  manufacture  (^wearing  apparel t  and  in 
ihemachinerp  or  apparatus  connected  there- 
with.    Patent  dated  August  1,  1849. 

These  "  improtements  "  consist,  firstly, 


in  a  peculiar  method  of  weaving  cloth,  by 
means  of  which  it  may  be  widened  or  nar- 
rowed in  particular  parts,  for  the  purpose  of 
being  afterwards  more  readily  manufactured 
into  garments ;  and,  secondly,  in  a  certain 
mode  of  conveying  instruction  to  the  weaver. 

1.  The  warp  threads,  instead  of  being 
wound  upon  a  beam,  as  usual,  are  wound 
upon  bobbins,  placed  at  the  back  of  the 
loom,  and  free  to  revolve  independently  of 
each  other,  and  passed  under  a  roller.  The 
warp  threads  are  then  passed  through  a  drag 
or  olamp,  which  is  composed  of  two  parts,  the 
under  one  being  fixed,  and  having  an  inden- 
tation on  its  surface,  and  the  upper  one, 
which  is  in  two  parts,  being  hinged  and  fitted 
with  a  projection  which  takes  into  the  inden- 
tation. A  pulley  is  cast  upon  the  end  of 
each  bobbin,  and  a  weighted  cord  passed 
round  it,  for  the  purpose  of  keeping  the 
warp  threads  at  the  requisite  degree  of  ten- 
sion. The  moveable  parts  of  the  clamp 
are  attached  to  two  levers,  on  either  side  of 
the  loom,  and  provided  with  weights,  whereby 
they  are  made  to  press  upon  the  warp  threads. 
Instead  of  using  a  cloth  beam,  to  take  up  the 
work  when  completed,  the  patentee  employs 
a  number  of  jaws,  which  hold  the  edge  of 
the  doth  along  the  front  at  regular  intervals, 
and  are  connected  by  straps,  capable  of  being 
lengthened  or  shortened  at  pleasure,  to  a 
roller.  The  operation  of  weaving  is  con- 
ducted as  usual,  except  when  it  is  desired  to 
produce  a  fulness  on  one  side  of  the  cloth ; 
the  moveable  clamp  on  the  opposite  side  is 
then  made  to  press  the  warp  threads,  and 
retain  them  while  the  workman  continues 
the  weaving  with  a  hand  shuttle  in  that  half 
of  the  warp  where  the  fulness  is  to  be  made, 
gradually  diminishing  the  length  of  the 
throw  of  the  shuttle  until  it  is  completed, 
when  the  jaws  on  that  side  are  made  to  act 
so  as  to  draw  the  cloth  parallel  to  the  breast 
beam  of  the  loom. 

2.  The  arrangement  for  conveying  in- 
struction to  the  weaver  consists  of  a  diagram 
containing  a  number  of  vertical  divisions 
which  correspond  to  the  divisions  in  the 
temple  of  the  loom,  and  across  which  are 
drawn  horizontal  lines,  whereby  the  opera- 
tor is  guided  in  working  the  course  of  the 
treadles. 

Claims, — 1.  The  arrangement  and  con- 
struction of  machinery  for  combining  weft 
threads  with  warp  threads  to  produce  shapes 
for  outer  articles  of  wearing  apparel. 

2.  The  application  of  drags  or  clamps  to 
warp  threads. 

3.  The  mode  of  conveying  instruction  to 
the  workman. 

Augustus  R(ehn,  Paris,  gentleman. 
For  improvements  tn  mating  roads  and 
ways,  and  in  covering  the  floors  qf  court- 
yards,  buildings,  and  other  similar  pur» 
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po»et,    (A  commnnlcation.)    Patent  dated 
August  1,  1849. 

The  object  of  this  inyention  ia  the  em- 
ployment of  natural  or  artificial  asphalt  in 
a  cold  state ;  and  it  is  proposed  to  be  con- 
ducted by  either  of  the  following  methods, 
according  to  the  resources  and  character  of 
the  locality  where  the  pacing  or  coyering  is 
to  be  effected  :— 

1.  A  mastic  is  composed  of  176  lbs. 
of  asphaltic  rock ;  15  lbs.  Bastenne  pitch, 
or  ooal  tar,  or  pitch,  of  analogous  consist- 
ency ;  7  lbs.  pyrogenous  oil  of  resin,  or 
other  fixed  oil.  Or,  when  the  asphaltic  rock 
cannot  be  procured,  the  mastic  may  be 
composed  of  220  lbs.  of  common,  gray,  or 
hydraulic  lime;  170 lbs.  refined  coal  tar; 
and  7  lbs.  pyrogenous  oil.  The  pitch  is 
first  melted,  and  the  asphalt  or  lime  added, 
after  which  the  oil  is  poured  in,  and  the 
whole  made  to  simmer  gently  until  the  in- 
gredients are  thoroughly  incorporated.  It 
te  then  east  into  slabs,  which,  when  cold, 
are  employed  for  paying,  as  in  the  ordinary 
manner,  sand  being  added  in  the  proportion 
of  about  60  per  cent. 

2.  The  road  is  levelled,  and  a  stratum  of 
wet  gravel,  about  two  inches  deep,  rammed 
down  smooth  over  it.  A  layer,  about  four 
inches  deep,  of  Macadamized  stones  is  laid 
upon  the  gravel,  and  then,  above  the  stones, 
a  second  layer  of  asphaltic  rock,  broken  into 
pieces  of  two  inches,  one  inch  and  a  half, 
and  half  an  inch  in  size,  which  have  been 
placed  in  an  open  basket  and  dipped  in 
pitch.  The  road  is  next  beaten  or  rolled 
level,  to  cause  the  pieces  of  asphaltic  rock 
to  bind  together,  and  the  interstices  between 
them  are  filled  with  an  elastic  mastic  which 
is  ladled  on  to  the  road  and  scraped  over  it, 
as  is  well  understood  by  asphaltnm  layers  of 
the  present  day.  Being  of  a  yielding  nature, 
this  sort  of  paving  affords  firm  footing  to  cat- 
tle travelling  upon  it.  The  elastic  mastic  is 
composed  of  22  lbs.  Bastenne  pitch  ;  88  lbs. 
pyrogenous  oil ;  686  lbs.  asphaltic  rock ; 
206  lbs.  gravel ;  or,  88  lbs.  Bastenne  pitch ; 
88  lbs.  pyrogenous  oil ;  686  lbs.  of  any  suit- 
able calcareous  substance ;  and  206 lbs. gravel. 

Instead  of  the  elastic  mastic,  it  is  in  some 
cases  proposed  to  employ  what  the  patentee 
terms  **  mastie  in  the  form  of  sand.''  It  is 
composed  of  25  lbs.  Bastenne  pitch ;  65  lbs. 
pyrogenous  oil ;  780  lbs:  asphaltic  rock ;  and 
275  lbs.  gravel.  Or,  100  lbs.  Bastenne 
pitch  ;  100  lbs.  pyrogenous  oil ;  690  lbs. 
Ume ;  and  275  lbs.  gravel. 

S.  When  asphaltic  rock  is  not  easily  to  be 
procured,  it  is  proposed  to  employ  instead 
thereof  pieces  of  rag-stone  or  potter's  earth, 
which  are  well  dried,  and  afterwards  steeped 
In  a  mixture  of  110  lbs.  Bastenne  pitch  and 
5  lbs.  pyrogenous  oil.  The  pieces  are  dusted 
with  some  calcareous  substance,  in  powder, 


and  the  oil  is  subsequently  allowed  to  drain 
from  them,  after  which  they  are  ready  for  use. 

4.  Where  parts  of  the  road  are  worn 
away,  they  are  to  be  brushed  over  with  a 
mixture  of  Bastenne  pitch  and  pyrogenous 
oil,  and  gravel  sifted  over  them. 

The  pyrogenous  oil  is  employed  to  toughen 
the  material,  and  a  road  constructed  as  above 
described,  will,  it  is  said,  be  ready  for  traffic 
in  forty-eight  hours  after  it  has  been  com- 
pleted. 

Clainu, — 1.  The  preparation  of  a  hard 
and  durable  mastic,  by  the  employment  of 
bitumen,  pitch,  fixed  oils,  and  calcareous 
substances. 

2.  The  mode  of  preparing  the  elastic  mastic. 

3.  Hie  preparation   of  artificial  asphaltic 
rock. 

4.  The  preparation  and  use,  in  a  cold 
state,  of  mastic,  or  natural  or  artificial  as- 
phaltic rock,  in  combination  with  atones  or 
other  hard  substances,  to  form  a  covering 
for  a  road. 

5.  The  mode  and  use  of  mastic  in  the 
form  of  sand. 

6.  The  preparation  of  asphaltic  rock  in 
such  a  manner  that,  without  heat,  it  shall  be 
rendered  soft  and  binding  by  beating  or 
rolling,  whereby  a  durable  asphaltic  covering 
to  the  road  is  formed. 

William  Gxbvbs,  Battle-bridge,  Mid- 
dlesex, saw-mill  proprietor.  For  improvt- 
mentt  tit  the  manttfaeture  q/*  boxes  for 
maiehet  and  other  purposee.  Patent  dated 
August  1,  1849. 

The  patentee  describes  and  claims — 

1 .  The  making  of  boxey  Tor  matches  or 
other  similar  purposes,  with  partitions,  cut 
from  a  length  of  board,  having  saw-cuts 
on  both  surfaces,  pasted  over  with  paper,  or 
other  suitable  fabric— such  saw-cuts  serv- 
ing as  receptacles  for  the  matches  separately. 

2.  Making  match-boxes  from  scale-board, 
having  the  paper  hanging  over  the  two  ends, 
so  that  when  it  is  bent  round  they  shall  lap 
over  the  joint  both  inside  and  outside. 

3.  Cutting  the  scale-board  with  partial 
indentations  on  both  sides,  to  form  rebates 
for  the  top  and  bottom  of  the  box. 

4.  The  use  of  expanding  and  contrmeting 
mandrils,  round  which  the  board  is  wound 
to  form  the  box.  This  principle  of  con- 
strnction  being  employed  to  allow  of  the  box 
being  removed  from  the  mandril  while  wet. 

5.  The  employment  of  a  rotary  hollow 
spindle,  with  a  sharp  serrated  end,  to  pro- 
duce discs  to  form  the  tops  and  bottoms  of 
match-boxes,  and  making  them  of  two  thick- 
nesses of  wood,  pasted  together  with  the 
grain  in  different  directions,  to  counteract 
the  action  of  warping. 

6.  An  apparatus  for  cutting  a  cylinder  of 
scale-board  (formed  as  before  described)  into 
lengths  for  match-boxes,  which  oonsUta  of 
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a  lathe,  in  which  it  is  held,  and  made  to 
rotate  agtinst  the  edges  of  entters  placed  at 
certain  interrala  from  each  other. 

7.  Making  the  saw-cats  in  scale-board  of 
a  square,  instead  of  a  Y  form,  to  admit  of 
better  joints  being  obtained  when  folding. 

8.  An  apparatus  for  making  saw-cuts  in 
the  scale-board  for  the  joints,  as  well  as  a 
rebate  on  one  side  for  the  lid. 

Gkorge  Fbllows  Harrington,  Ports- 
mouth, dentist.  For  improvements  in  the 
numufaeture  of  artificial  teeth,  and  the 
bedi  and  paUtee  for  teeth.  Patent  dated 
August  1,  1849. 

The  i^atentee  remarks,  that  it  has  hitherto 
been  cnstomary.  In  manufacttiring  artificial 
mineral  teeth,  to  take  a  mould  of  the  mouth, 
according  to  which  the  bed  or  palate  in  gold 
is  shaped,  and  to  cut  away  the  lower  part  of 
the  teeth  fitted  to  the  bed,  to  suit  the  irre- 
gularities of  the  mouth,  which  is  a  work  of 
great  difficulty,  requiring  great  nicety  and 
skill  in  the  workman,  on  account  of  the  ten- 
dency of  the  mineral  to  shrink  daring  firing ; 
and  that  the  object  of  his  invention  is,  to 
eonstmct  the  teeth  without  reference  to  the 
shape  of  the  mouth.  HaTing  obserred,  in 
the  course  of  his  experience,  that  there  is 
BO  Tery  great  difference  in  the  size  of  the 
mouth  of  different  indi?idaa]s,  he  makes  his 
BiineFsl  teeth  in  sets  of  three  or  four  differ- 
ent sixes.  When  it  is  desired  to  fit  a  person 
with  a  set  of  teeth,  a  east  of  the  mouth  is  to 
be  taken  in  soft  wax,  furnished  with  teeth 
or  projections  to  enable  the  dentist  to  judge 
what  should  be  the  length  of  the  teeth.  The 
height,  breadth,  and  depth  of  the  mould  is 
then  ascertained  by  a  measuring  instrument, 
which  consists  of  a  sole  plate,  hating  on  each 
aide  two  graduated  uprights,  over  which 
slides  a  graduated  horizontal  bar,  which 
has  another  gradusted  horizontal  bar  extend- 
ing from  the  centre,  and  at  right  angles  to 
it.  The  mould  is  placed  upon  the  sole  plate, 
underneath  the  graduated  bars,  which  will  at 
once  indicate  the  different  dimensions  of  it, 
so  as  to  enable  the  operator  to  select  the 
required  sized  set  of  teeth.  A  cast  of  the 
mould  is  taken  in  type  metal,  which  is  placed 
on  the  bed-plate  of  a  compressing  machine, 
underneath  a  presser  plate,  and  between  two 
side-eompressing  leyers.  A  piece  of  tor- 
toise-shell is  cut  to  the  required  size,  then 
placed  on  the  mould,  and  between  that  and 
the  preiser  plate  a  cork  is  introduced.  The 
whole  is  placed  in  hot  water  to  soften  the 
shell,  snd  the  presser  plate  and  levers  gra- 
dually made  to  act  upon  the  top  and  sides  of 
the  shell,  so  as  to  mould  it  to  the  type-metal 
mould.  When  cool  and  set,  the  shell  is 
taken  out,  and  the  teeth  finished. 

Cotiiiff.— 1.  The  mode  of  manufacturing 
artificial  mineral  teeth,  whereby  forming 
teeth  according  to  the  shape  of  the  mouth, 


and  cutting  away  portions  of  theui  are  ren- 
dered unnecessary. 

2.  The  machinery  employed  in  such  ma- 
nufacture. 

3.  The  employment  of  tortoise-shell  to 
form  the  beds  and  palates  of  artificial  teeth, 
and  also  palates  for  the  mouth  where  no 
artificial  teeth  are  requhred. 

Brkjamin  Ainoworth,  Birmingham, 
button-maker.  Fbr  certain  improvemente 
in  iron  and  other  metale  for  use  in  the 
manufacture  oj  ffun-barrele,  and  all  articlee 
to  which  the  aame  ornamented  metdt  may 
be  applied. 

These  improvements  consist  in  various 
new  modes  of  combining  iron  and  steel 
to  be  afterwards  manufactured  into  gun- 
barrels,  which,  will,  in  consequence,  on  being 
subjected  to  the  action  of  adds,  have  an 
ornamental  surface;  and  in  compounding 
iron  and  brass,  or  iron  and  copper,  for  pro- 
ducing ornamental  surfaces  on  other  articles 
than  gun-barrels.  We  quote  a  few  exam- 
ples : — 

1.  A  sheet  of  iron  or  steel  has  a  pattern 
stamped  out  on  it,  snd  is  laid  on  a  sheet  of 
steel  or  iron — the  two  sheets  being  of  dif- 
ferent metals— heat  is  then  applied,  and  the 
two  subjected  to  pressure  in  order  to  imbed 
the  one  in  the  other.  They  are  afterwards 
thoroughly  inoorporated  by  welding  or 
otherwise,  and  made  into  plates,  skelps,  or 
ribands,  to  be  subsequently  manufactured 
into  gun-barrels,  which  are  browned  by 
acid,  whereby  the  resulting  difference  in  the 
colours  of  the  iron  and  steel  will  cause  the 
pattern  to  be  visible  on  the  surface. 

2.  The  stamped-out  portions  of  iron  or 
steel  are  imbedded  in  a  sheet  of  steel  or 
iron,  and  made  up  as  before. 

3.  Wires  of  iron  or  steel  are  laid  on  a 
sheet  of  steel  or  iron  in  any  form  fancy  may 
dictate,  and  welded  together. 

4.  Iron  and  steel  wires  are  twisted  into 
strands,  or  strands  of  iron  wire  and  steel 
wire  are  made  into  ropes,  which  are  after- 
wards to  be  welded  together. 

Bknjamin  Thompson,  Newcastle-upon- 
Tyne,  C.E.  For  improvements  in  the  manu- 
facture qf  iron.  Patent  dated  August  1, 
1849. 

Mr.  Thompson  causes  the  air  to  pass  into 
a  blast  furnace  by  exhaustion  instead  of  in- 
jection, and  effects  this  by  constructing  a 
gallery  in  the  masonry  of  the  body  of  the 
furnace,  which  communicates  on  one  side 
with  the  interior  by  a  number  of  vent-holes 
opening  into  it  just  underneath  the  dome ; 
and,  on  the  other  side,  with  two  pipes,  into 
which  steam  pipes,  leading  from  a  boiler, 
open,  so  as  to  create  an  exhaust.  The  top 
ef  the  throat  is  closed  air-tight  by  a  cover, 
atid  the  air  allowed  to  enter  by  the  tuyeres. 
Or  the  use  of  steam  may  be  dispensed  with, 
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and  the  gallery  connected  to  a  cbimney  tall 
enough  to  produce  the  necessary  draft.  It 
is  also  proposed  to  utilise  the  products  of 
eombustion  by  causing  them  to  pass  from 
the  top  of  one  furnace  to  the  bottom  of  an- 
other,  which  is  connected  at  top  to  the 
exhaust. 

No  claims  are  made  in  this  specification. 

John  Parkinson,  Bury,  Lancaster,  brass 
founder.  For  improvements  in  machinery 
or  opparaiutfor  meaauring  and  registering 
the  flow  of  liquids.  Patent  dated  August  1, 
1849. 

Claim, — 1.  Aji  apparatus  of  peculiar  con- 
struction for  measuring  and  registering  the 
flow  of  liquids  under  uniform  and  varying 
pressure.   Description  in  our  next. 

David  Harcourt,  Birmingham,  ma- 
chinist. For  improvements  in  vices  and  in 
the  mantifaeture  of  hinges,  and  also  in  tgf- 
paraius  for  dressing  and  finishing  articles. 
Patent  dated  August  1,  1849. 

These  improvements  in  "  vices  "  consist 


in  making  one  jaw  of  the  vice  to  slide  in 
parallel  guides,  and  the  other  to  turn  on  a 
pin,  like  the  smith's  ordinary  vice.  The 
parallel  jaw  is  divided  into  two  parts,  the 
lower  one  of  which  has  two  inclines  upon  its 
upper  face,  which  correspond  to  two  inclines 
upon  the  under  face  of  the  upper  part  of  the 
jaw,  so  that  as  the  jaws  are  brought  toge- 
ther by  the  revolution  of  the  screw  which 
works  in  both,  tie  upper  part  of  the  parallel 
jaw  will  be  forced  up,  whereby  the  grip  will 
be  increased,  and  the  whole  parts  held  solidly 
and  firmly,  so  as  to  allow  of  the  article  held 
therein  being  hammered  and  worked  se- 
curely. 

The  improvements  in  the  ''  manufacture" 
of  hinges,  consist  in  subjecting  pieces  of 
metal  to  the  action  of  certain  very  intricate 
and  complicated  machinery,  which  cuts  them 
into  shape,  countersinks  and  drills  the  holes 
therein,  and  dresses  and  finishes  them,  with- 
out the  necessity  of  their  being  handled  or 
removed. 
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Edward  Highton,  of  Clarence  Villa,  Regent'a- 
park,  Middlesex,  engineer,  for  improvenientt  in 
electric  telegraphs,  and  in  making  telegraphic 
communications.    February  7 ;  six  months. 

Charles  Atherton,  member  of  the  Institution  of 
Civil  Engineers,  of  London,  for  an  improved  appa- 
ratus or  machinery  for  regulating  the  admission  of 
(team  to  the  cylinders  of  steam  engines.  February 
7 ;  six  months. 


Thomas  Auchterlonie,  of  Glasgow,  manufisctorer 
and  calico  printer,  for  improvements  In  the  pro- 
daction  of  ornamental  fabrics.  Februaiy  7;  six 
months. 

Edward  Ormerod,  of  Manchester,  mechanical  en- 
gineer, and  Joseph  Shepherd,  of  Chorlton-upon-Med- 
lock,  mechanical  engineer,  for  improvements  in  or 
applicable  to  apparatus  for  changing  the  poellion  of 
carriages  on  railways.    February  7;  six  months. 
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Bedford  street,  Bedford-square,  Extending  loo  table. 

Birmingham    „ College  cap. 

Birmingham    Doorknob. 

Dundee.... Automaton  blow-oiT  appara- 

*  tus    and    saltnometer   for 

marine  steam  boiler. 

Wolverhampton Burner  for  burning  luzurlne 

or  other  spirit. 

Birmingham   Inkstand. 

Scarborough ,„ Portable  mangle. 

Birmingham    Universal  reservoir  inkstand. 

Tavistock Oven  for  a  domestic  cooking 

stove. 
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icAnuNi'a  PATENT  aavitiBEnriff  BLiDi-vALyi. 

It  is  well  known  that  the  ordinary  steam  engine  vaWe- slide  consists  of  one  surface 
provided  with  two  steam  ports  and  one  eduction  passage.  The  principle  of  the 
equilibrium  slide-valve  of  M.  Mazeline  is  described  by  bim  as  consisting  in  this — 
that  'Mt  slides  on  or  between  two  surfacesi  each  surfkce  being  provided  with  two 
steam  ports  and  one  eduction  passaffe,  and  such  ports  and  passages  standing  in  op« 
posite  directions  to  each  other."  The  advantages  derived  from  this  arrangement 
are,  that  *'  the  valves  covering  such  ports  and  passages  will  counterbalance  each 
other,  or  nearly  so,  and  thereby  diminish  the  pressure  and  friction  of  the  valves 
when  they  are  moved.*' 

Fig.  1  is  a  longitudinal  section  of  a  steam  cylinder,  supposed  to  be  the  cylinder  of 
a  locomotive  engine,  to  which  the  equilibrium  valve  is  applied.  Fig.  2  is  a  hori- 
lontal  siecUon  taken  through  the  valve  at  the  line  A  B ;  and  flg.  3  is  a  cross  section 
of  the  cylinder  and  vidve.  In  each  of  these  figures,  C  is  the  valve-box,  and  V  the 
valve,  which  mav  be  said  to  assume  the  form  of  the  letter  Vf  truncated  when  shown 
in  the  cross  section,  and  which  valve  sticks  against  two  plain  surfaces  in  the  valve- 
box,  the  surfaces  standing  at  a  slight  inclination  to  each  other  when  viewed  in  cross 
section.  In  order  to  ensure  the  vSve  fitting  steam-tight  against  the  two  surfaces. 
D  D  and  D'  JY  are  the  induction  passages  for  the  steam — all  being  of  equal  dimensions, 
and  placed  in  opposite  directions  to  each  other,  so  that  when  the  valve  is  in  the  posi- 
tion shown  in  the  engraving,  the  steam  will  enter  through  lY  and  D'  at  the  same 
time,  and  will  pass  into  the  cylinders  by  the  channels  D'  formed  in  the  valve-box, 
which  discharge  the  steam  into  the  ordinary  steam  passasfes  £'  of  the  steam  cylinder, 
or  by  means  of  two  smaller  channels  leading  to  the  end  of  the  cylinder,  and  cast, 
together  with  the  valve-box,  on  the  cylinder  itself.  When  the  position  of  the 
valve  is  reversed,  the  same  operation  will  take  place  by  the  passage  of  the  steam 
through  D  D  into  £.  F  and  F  are  the  eduction  passages.  G  is  a  wedge  fitted  in 
the  lower  part  of  the  valve-box,  and  on  which  the  valve  slides.  H  is  a  screw  fitted 
to  the  wedge  G,  by  which  the  valve  may  be  adjusted  to  the  surfaces,  and  whereby 
the  valve  is  supported  and  kept  steam-tight.  K  and  K'  are  orifices  in  the  lower  part 
of  the  valve-box,  for  the  purpose  of  facilitating  the  escape  of  prime  water  from  the 
cylinder  when  occasion  may  require ;  in  such  case  the  wedge  G  covering  the  orifice 
K  will  be  lifted  up  by  the  water  in  the  same  manner  as  in  an  ordinary  valve.  L  ia 
the  steam  pipe  or  passage  communicating  with  the  steam  chamber  M  on  the  valve- 
box. 

.  The  following  approximative  calculation  of  the  saving  of  power  which  would  be 
gained  by  the  adoption  of  this  valve  in  the  case  of  locomotive  engines,  has  been  fur- 
nished by  Mr.  C.  A.  Holme,  C.£. : — 

Calculation. 

1  will  take  the  slide-valve  of  a  14-inch  cylinder,  which  is  about  9  inches  by  11;  or 

99  square  inches  of  surface,  from  which  is  to  be  deducted  the  area  of  one  of  the 
induction  passages,  or  13  square  inches,  leaving  86  square  inches  of  surface  on  each 
valve  subjected  to  the  pressure  of  the  steam.  Now,  86  square  inches  multiplied  by 
50  lbs.  pressure  of  stei^m,  gives  4,300  lbs.  of  pressure  on  the  valve,  which,  when 
multiplied  by  a  friction  coefficient  of  0,2,  gives  860  lbs.  of  traction  for  moving  the 
valve  ;  the  stroke  of  the  valve  is  4  inches,  making  150  double  strokes  per  minute » 

1 00  feet  velocity  or  space  moved  through  by  the  valve  in  one  minute.  The  velocities 
on  the  rubbing  surfaces  of  the  eccentrics,  say  12  inches  diameter,  are  450  feet  per 
minute. 

Power  Consumed. 

2  engines  x  660  lbs.  of  traction  to  move  the  valve 
X  100  feet  velocities  per  minute  on  the  rub- 
bing surfaces  of  the  valve      .        .  . « 172,000  lbs.  lifted  one  foot, 

id.f  friction  from  two  eccentrics  x  860  lbs.  pres- 
sure from  the  eccentric  rod  x  coefficient  0,1*  x 
450  feet  velocity  at  the  circumference    .        . »  77,520  lbs.  lifted  one  foot. 

Pounds  lifted  one  foot » 249, 520  «  7*56  H.  P. 
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The  eqnilibriam  valTe  will  011I7  require  one- tenth,  or  0,75  of  the  power  eonnimed 
bj  the  orainary  val? e,  thus  offering  a  uving  of  6,8  horBM  power ;  bat  this  is  not  the 
onl  J  advantage  of  the  equilibria m  valve,  as  a  much  greater  advantage  will  no  doubt  be 
that  of  the  reduced  wear  and  tear  of  the  slide  gear,  which  is  the  most  delicate  part 
of  a  locomotive  engine,  and  also  the  increased  facility  for  manceuvring,  stopping,  or 
reversing  the  engines. 

It  should  be  observed  that  the  coefficient  of  0,2  is  less  than  what  M.  Morin  has 
found  it  to  be  when  the  rubbing  surfaces  are  of  gun-metal,  working  on  oast  iron, 
without  lubrication.  The  saving  of  6*8  horses  power  on  a  luggage  train  working  at 
14  miles  per  hour  is  equal  to  180  lbs*  of  traction,  or  an  increased  load  of  20  tons 
may  be  taken  with  an  engine  fitted  with  the  equilibrium  slide- yalve. 


TBI  SCIINTIFIO 

Tk€  NauHeal  Aiwumuck, 

WkUe't  Bphemerit. 

Tke  Ladf*9  and  GeniUmm's  Diary. 

TkM  Britiih  Almanack  and  Companion. 

Tka  IlluitraUd  Almanack, 

Bookshops,  at  this  season,  are  crowded 
with  almanacks.  Bach  is  their  number,  that 
it  would  fill  a  long  article  to  give  even  an 
outline  of  these  annual  competitors  for  pub- 
lic favour.  They  are  devised  and  made  to 
suit  almost  every  person  and  every  pnrse^ 
from  the  costly  calendar  in  morocco  and 
gold,  for  the  rich  man's  mansion,  down  to 
the  mere  piece  of  paper  for  the  cabman's 
cap.  Every  connty  has  its  almanack,  and 
so  has  nearly  every  locality,  professioa, 
party,  trade,  and  sect.  Wherever  you  may 
be,  or  whatever  you  are,  there  are  almanacks 
waiting  to  suit  your  whereabouts  and  your 
pretensions.  Whether  you  remain  in  old 
England,  or  emigrate  to  the  most  distant 
parts  of  mother  earth,  the  almanack-makers 
are  alike  accommodating,  and  at  hand  to 
afford  you  their  assistance.  Although 
many  of  these  ephemerals  are  mere  catch- 
pennies, it  must  be  admitted  that  a  large 
number  of  them  contain  a  very  great  deal  of 
highly  osefol  information  upon  their  pecu- 
liar subjects ;  generally  speaking,  they  fairly 
compete  with  each  other  in  the  endeavour  to 
give  the  greatest  quantity  of  information,  of 
the  most  serviceable  kind,  at  the  lowest 
price.  The  public,  whilst  it  duly  fosters  and 
encoorages  this  spirit  of  rivalry,  is  much 
benefited  by  its  operation. 

As  might  be  eipected,  no  inconsiderable 
number  of  these  annuals  are  wholly,  or  to 
some  extent,  devoted  to  science.    We  think 


ALMAKAOKS. 

a  notice  of  a  few  of  the  almanacks  which 
are  commonly  classed  under  this  denomina- 
tion, and  which  we  have  named  above,  will 
not  be  uninteresting  to  our  readers. 

Tkc  Nautical  Almanack,  the  first  in  our 
list,  is  published  by  order  of  the  Lords  of 
the  Admiralty,  and  is  considered  the  National 
Almanack ;  it  was  commenced  in  1767,  and 
has  been  continued  ever  since,  without  inter- 
mission. Considering  bow  much  we  depend 
upon  our  navy,  it  is  remarkable  that  the 
Cfnmaiuancc  du  Temp9,  the  French  national 
almanack,  composed  almost  to  answer  the 
same  ends  as  our  Nautical  Almanack,  had 
been  published  nearly  a  century  before,  that 
having  commenced  in  1698. 

As  affecting  our  Navy  and  maritime  affairs, 
the  publication  is  of  great  importance  ;  in- 
deed, it  would  be  difficult  to  name  another 
of  so  deep  concern  to  the  British  pnblic. 
The  full  truth  of  this  wiU  be  at  once  perceived 
when  it  is  recollected  that  the  tables  in  the 
Nautical  Almanack  with  respect  to  the  sun, 
moon,  fixed  stars,  eclipses  of  Jupiter,  sat- 
ellites, &c.,  adapted  to  the  meridian  of 
Greenwich,  enable  the  navigator,  by  com- 
paring these  tabular  results  with  the  dis- 
tances, eclipses,  &c.,  carefully  made  at  sea, 
with  comparative  ease  and  certainty,  to 
infer  his  longitude  with  sufficient  accuracy 
for  nautical  purposes. 

The  contents  of  this  almanack  are : 

The  principal  articles  of  the  calendar. 

The  elements  and  ephemeris  of  each  of 
the  planets. 

The    configurations,     occultations,    and 

eclipses  of  Jupiter's  satellites. 

Co-ordinates  of  the  sun. 
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Equation  of  time. 

Equation  of  the  eqninoetial  pointa. 

Equinoctial  time. 

Lunar  diatanoea— correctiona  foraecond 
differencea  of  mean  time  of  tranait  of  the 
firat  point  of  Ariea. 

Moon-culminating  atara. 

The  meridian  ephemeiia—phaaea — perigee 
and  apogee— libralion — and  mean  longitude 
of  the  orbit  of  tlie  moon. 

Obliquit  J  of  the  ecliptic. 

Latitudea  and  longitndea  of  the  principal 
obaerratoriea.  Oocultation  of  atara,  by  the 
moon,  Tiaible  at  Greenwich,  with  elementa 
for  computing. 

Pole  atar—tablea  to  find  the  latitude  by. 

Stara— mean  and  apparent  placea  of — con- 
atanta  for  reduction  of. 

Edipaea  of  the  aun  and  moon. 

Aberration  and  parallax  of  the  aun. 

Tidea, 

&c.  &o.  &c. 

There  ia  an  inatructife  preface  by  the 
Superintendent,  giving  acme  account  of  the 
origin  of  the  contenti,  and  pointing  out  the 
methoda  by  which  many  of  the  correctional 
&c.,  have  been  obtained. 

At  the  end,  there  ia  an  explanation  of  the 
▼arioua  articlea  contained  in  the  publication* 
Thia  part  of  the  book  containa  a  moat  yalu- 
able  atore  of  information  for  the  practical 
aatronomer.  The  rulea  enumerated  are  dear 
and  unambiguoua ;  and  the  illuatrationa  are 
exactly  adapted  to  anawer  their  purpoae. 
Whether  atudent  or  practical  man,  whether 
landaman  or  aeaman,  if  he  be  at  all  prepared 
to  enter  upon  anch  aubjecta,  he  cannot  mla- 
apprehend  the  rulea  ao  jndlcioualy  and  care- 
fully laid  down  for  hia  guidance. 

We  are  pleaaed  to  aee  that  aome  of  Mr. 
Woolhouae'a  Taluable  improvementa,  which 
were  firat  publiahed  in  the  appendix  to  the 
Nautical  Almanack  for  1836,  are  atill  re- 
ferred to  and  made  available.  We  think  the 
country  auatained  a  aerioua  loaa  when  it  waa 
induced  to  part  with  that  gentleman'a  moat 
effident  aervicea.  How  atrange  it  ia  that 
the  public,  or  men  who  rule  the  public,  do 
not  retain  and  encourage  auch  highly  ta- 
lented iWTantai  ioatead  of  treating  them 


acurvily,  and  trying  to  atarre  and  bully  them 
into  mere  pieeea  of  machinery  I  We  trust 
that  auch  official  tyranny  will  aoon  be  only  a 
matter  of  hiatory,  and  that  the  rdgn  of 
jack-in-offiee  deapota  ia  iaat  drawing  to  an 
end. 

The  aim  of  the  oompilera  ia  obvioualy  to 
render  the  publication  aa  replete  aa  poaaible 
with  uaefnl  matter— and  we  thiok  they  are  emi- 
nently aucoeaaful :  it  ia,  therefore,  not  in  an j 
manner  to  find  fkult,  but  with  the  wiah  to 
throw  out  a  aerrioeable  hint,  that  we  advert 
to  two  articlea   in  the  Onmaiitance   de9 
Tempi  for  1849;  the  one,  a  Table  of  the 
Geographical  Poaitiona  of  Prindpal  Plaott 
— ahowing  their  latitudea  and  longitudaa, 
and  the  authoritiea  on  which  they  reat ;  the 
other,  a   General  Table  of  Meteorological 
Obaenrationa  made  at  the  Paria  Obaerratory. 
We  think  a  table  aimilar  to  that  firat-men- 
tioned  would  be  highly  uaeful  to  the  leadera 
of  the  Nautical  Almanack,  whether  naviga- 
tora  or  othera ;  and  we  are  of  opinion  that  a 
aerviceable  table  might  alaobe  concocted  from 
the  maaa  of  meteorological  fkcta  which  are 
daily  accumulating  at  Greenwich. 

In  reference  to  the  table  of  Geographical 
Poaitiona,  aa  a  hint  to  thoae  whom  it  may 
concern,  M.  Dauaay  aaya  (257),  "  La 
poaition  de  la  pointe  S.  Leven,  qui  avait  pria 
dana  Mudge  (tome  ii.,  p.  114),  a  6t6  tup- 
primtfe,  comme  ne  ae  rapportant  paa  4  la 
pointe  qui  porte  oe  nom  aur  lea  oartea." 

The  Nautical  Almanack,  being  publiahed 
under  the  direction  of  the  Lorda  of  the 
Admiralty,  ia  not  aubject  to  the  public  com- 
petition to  which  we  have  referred ;  never- 
theleaa,  it  ia  only  common  juatioe  to  admit 
that  the  publication  doea  great  credit  to  the 
Lorda  Commiaalonera  of  the  Admiralty ;  their 
namea  ought  to  be  given,  that  the  country 
may  know  to  whom  it  ia  indebted  for  ao 
truly  valuable  and  ao  characteriatieally  na- 
tional a  work.  We  have  aaid  that  the  Nan- 
tical  Almanack  ia  looked  upon  aa  the  National 
Almanack ;  it  ia  only  fair  to  add  that,  in  our 
opinion,  it  ia  jnatly  entitled  to  be  ao  oon- 
aidered.  The  vaat  labour  and  talent  be- 
atowed  upon  ita  contenta ;  the  care  and  ex- 
penae  which  are  incurred  In  placing  the 
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bulky  Tolame  of  upwards  of  600  pages  in 
tbe  hajids  of  the  public,  at  the  cost  of  Ss., 
reflects  great  credit  on  the  country.  No 
pabliaber  eonld  undertake  to  obtain  and 
publish  so  mnch  intricate  matter,  with  like 
•cearaey,  for  less  than  many  times  its  cost. 

The  Nautical  Almanack,  we  believe,  is 
pfubliahed  three  or  four  years  in  adfancet 
for  the  purpose  of  supplying  ships  which 
take  long  Toyages.  The  publication,  on  this 
account,  must  be  pecaliariy  beneficial  to  the 
whole  host  of  almanack  makers  who  treat 
on  astronomical  sulijects ;  for  if  they  do  not 
use  what  is  ready  made  to  their  hands,  the 
book  must  be  highly  usefnl  to  them  to  test 
the  correctness  of  their  own  calculations. 

It  was  our  intention  to  enter  into  a  com* 
parison  of  the  contents  of  oar  Nautical 
Almanack  with  those  of  its  rival,  the  Con^ 
itaissffMce  ie$  Tempt;  but  we  shall  defer  it 
for  the  present.  The  Nautical  Almanack 
for  1851  will  contain  Mr.  Adams's  paper 
"On  the  Perturbation  of  Uranus ;'\  and 
wbou  it  comes,  in  due  course,  before  the 
public,  we  are  quite  sure  that  that  gentleman 
will  expect  that  we  shall  again  enter  upon 
the  subject  with  peculiar  delight.  Whilst 
we  have  a  thorough  loathing  for  mean, 
cowardly,  crawlers-^we  have  an  especial 
pleasure  in  maintaining  the  claims  of  men 
who  are  truly  grateful  as  well  as  highly- 
talented:  Mr.  Adamsi  therefore,  will  find 
that  he  cannot  be  disappointed — and  the 
occasion  will  afford  us  an  opportunity  for 
making  the  comparison  to  which  we  have 
adverted. 

Adam  Smith  very  clearly  demonstrated 
the    advantages    which    accme    from    the 

"  DITISIOK  OF  LABOUA."      MoSt  writCTS  OU 

political  economy,  to  some  extent,  agree 
with  him;  but  no  men,  whether  practical 
or  theoretical,  have  been  more  active  in  test- 
ing the  doctrhie  by  real  practice,  than  the 
chieft  of  many  Government  departments. 
Ihey  very  soon  clearly  perceived  the  desir- 
able results  to  which  thst  economical  princi- 
ple would  lead  in  their  own  cases ;  they  not 
only,  therefore,  became  converts  to  its 
importanoey  bat  they  were  first  and  foremost 
In  practically  adopting  it,  and  in  giving  its 


applicability  foil  play.  The  consequence 
has  been,  that  when  a  chief  happened  to 
have  any  duties,  an  under- chief  or  two  has 
been  created  to  perform  them ;  these  latter 
officials,  also  imbued  with  Adam  Smith's  doc- 
trine, must  have  secretaries,  who,  again,  must 
have  clerks,  who  must  in  their  turn  have  cads, 
&C.,  &c.,  until  the  system  has  been  most 
beautifully  carried  into  operation— barring 
the  expense,  which  in  so  fine  a  theory,  so  ex- 
quisitely made  practical,  clearly  never  forms 
an  element  in  the  consideration  of  its  prac- 
titioners. We  are  not  prepared  to  assert 
distinctly  that  Adam  Smith's  principle  of 
dirision  of  labour  has  been  applied  to  the 
preparation  of  the  Nautical  Almanack.  In 
the  absence  of  direct  proof,  one  way  or  the 
other,  we  will  simply  relate  what  has  actually 
occurred,  relying  upon  history  for  the  cor- 
rectness of  the  narration,  from  which  the 
reader  may  draw  his  own  conclusions  : 

The  late  Dr.  Maskelyne  was  appointed 
Astronomer  Royal  in  1765.  Immediately 
after  his  appointment  to  the  office,  he  recom- 
mended the  lunar  method  of  finding  the 
longitude  to  the  Board  of  Longitude,  and 
proposed  to  them  a  nautical  almanack,  to  be 
calculated  and  published  to  facilitate  the 
method :  they  accsded  to  the  proposal,  and 
the  first  Nautical  Almanack,  as  we  have  be- 
fore said,  was  published  in  1767.  It  was 
subsequently  published,  under  Dr.  Maske- 
lyne's  direction,  with  the  greatest  credit, 
through  forty-eight  successive  years.  It 
should  be  steadily  kept  in  mind  that  Dr. 
Maskelyne  was  Astronomer  Royal  be/ore 
Adam  Smith's  bewitching  doctrine  had  be- 
gan to  make  converts  of  the  chieh  of  Govern- 
ment departments ;  and  we  are  told  that  the 
celebrated  astronomer  eontinuid  indefatU 
gable  at  hie  public  dutiee,  hardly  ever 
quitting  the  observatory.  He  made  many 
of  the  most  interesting  and  difficult  observa- 
tions himself:  he  brought  to  perfection  the 
methods  of  Bradley  and  Flamstead  :  he 
published  a  carefully-determined  catalogue 
of  stars ;  and  on  important  occasions  gave 
useful  directions  to  other  astronomers.  He 
much  improved  all  his  iDstruments :  accord- 
ing to  the  best  accounts,  he  was  a  most 
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laborious  pablio  offlceri  who  uudaouslj 
attended  to  tbe  daties  of  his  high  pMt,  and 
richly  desenred  the  title  of  "  Astronomer 
Royal."  We  learn  from  Dr.  Hatton's  Dic- 
tionary, and  from  the  Encyclop.  Metrop., 
Art.  Almanack,  that  the  Nautical  Almanack 
maintained  a  character  for  remarkable  accu- 
racy and  perfection  from  the  period  of  its 
first  publication  to  the  death  of  its  celebrated 
institntor  and  conductor.  However, ''  /em- 
pora  muianiur;'* — and,  although  Adam 
Smith's  doctrine  of  dlTiaion  of  labour  may 
not,  in  the  interral,  have  been  adopted  at 
the  Royal  Observatory,  still  one  fact  appears 
to  be  indisputable — ^the  Nautical  Almanack 
at  present,  so  far  from  being  conducted  and 
superintended  by  the  Astronomer  Royal  at 
Greenwich,  has  a  separate  establishment  of 
its  own,  formed  at  Gray's  Inn,  ten  miles  off. 
Thus,  then,  stands  the  matter— the  Nauti- 
cal Almanack,  during  the  first  forty  years  of 
its  existence,  was  superintended  and  con- 
ducted with  deserved  credit  by  the  Astro- 
nomer Royal  at  Greenwich,  whose  various 
other  astronomical  labours  gained  him  high 
repute  and  the  nation  mueh  celebrity.  Since 
that,  for  reasons  which,  at  all  events,  are 
not  generally  known,  an  independent  staff 
has  been  created  and  established  for  the 
publication.  We  merely  state  the  fact — we 
can  offer  no  satisfactory  explanation  of  this 
division  of  labour.  We  know  that  the  las| 
few  years  have  been  remarkable  for  the  great 
number  of  astronomical  discoveries  which 
have  been  made.  New  planets,  new  comets^ 
and  other  striking  phenomena,  have  fre- 
quently rewarded  the  astronomer's  vigilance 
and  labours.  It  may  be,  therefore,  that  the 
Astronomer  Royal,  feeling  that  he  is  the 
highest  scientific  officer  which  the  English 
public  employs,  hu  found  the  immediate 
duties  of  the  Observatory  so  imperative,  that 
he  has  been  obliged  to  relinquish  to  others 
the  superintendence  of  this  truly  British 
publication.  It  may  be,  that  the  Astrono- 
mer Royal,  having  a  due  regard  to  the  high 
office  which  he  fills,  and  a  corresponding 
solicitude  for  the  credit  of  English  science, 
has  found  so  maoh  of  his  time  occupied  in 
verifying  the  new  discoveries  of  his  country- 


men, and  in  testing  the  accuracy  of  their 
astronomical  achievements,  that  he  has  been 
constrained  to  restrict  his  official  duties  to 
the  Observatory.  It  may  be,  that  when  a 
new  planet  has  been  discovered  by  means  of 
an  entirely  novel  process,  and  the  result 
communicated  to  tbe  Astronomer  Royal,  ho 
has  felt  himself  bound,  as  the  chief  national 
scientific  officer,  at  once  to  test  the  accnraey 
of  such  new  speculation,  so  as  to  secure  the 
honour  of  such  a  singular  discovery  for  his 
countryman  who  has  made  it,  and  to  guard 
it  safely  against  the  pretensions  of  any 
foreigner  who  might  subsequently  lay  claims 
to  it.  Prompt  and  anxious  attention  to 
such  matters  would,  in  our  opinion,  com- 
pletely justify  the  Astronomer  Royal  for 
handing  over  any  extraneous  duty,  however 
weighty,  to  a  competent  quarter.  There 
may  be  proof  that  our  late  Astronomers 
Royal  have  been  altogether  successful  in 
sndi  praiseworthy  exertions,— that,  by  their 
assiduous  attention,  and  promptitude  in  ^e 
use  of  tbe  means  under  their  control,  they 
have  secured  Englishmen's  rights  from  the 
claims  of  foreign  rivals.  If  they  have  thus 
worthily  and  successfully  laboured  for  the 
country's  scientific  credit,  give  us  some 
proof  of  it,  and  we  have  not  one  word  more 
to  say,  except  that  any  high  officer,  who 
so  meritoriously  discharges  his  important 
duties,  should  be  rewarded  by  wealth  and 
honours,  so  as  to  show  that  a  great  nation 
can  duly  appreciate  the  value  of  services 
which  add  lustre  to  its  greatness,  and  bril- 
liancy to  its  celebrity. 

But,  if  the  division  of  labour  to  which  we 
refer  was  carried  into  effect  purposely  to 
enable  the  Astronomer  Royals  whoever  he 
may  be,  to  become  a  sort  of  official  laekey» 
ready  to  take  a  hand  in  every  job,  and  to 
assist  in  every  scheme,  whatever  be  its 
nature,«-if  it  were  to  allow  that  publie-paid 
officer  to  go  where  he  pleased » and  to  do 
whatever  his  whim  or  caprice  prompted, 
—  why,  then,  we  eonsider  that  Adam 
Smith's  doctrine  of  Division  of  Labonr  hai 
been  injudiciously  applied)  and  that  smm 
regulation  is  wanted  to  remove  the  mis- 
chievous anomaly  which  has  been  iotrodnoed^ 
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Lett  tbeie  nmarki  thottld  be  misimclentood 
or  mitapplled,  we  repeat,  that  we  simply  state 
the  fact — that  the  Nautical  Almanack,  dor- 
iBg  the  first  fortj  years,  was  conducted  and 
ssperinteaded  by  the  Astronomer  Royal  at 
Greenvrieh, — that  at  present,  a  separate  staff 
and  establishment  are  supported  for  it  at 
Gray's  Inn,— when,  or  how,  or  why  it  was 
remoTed  fh>m  Greenwich,  we  have  notliing 
to  say,  and  oonseqnently  we  refer  to  no  par- 
ticnlar  Astronomer  Royal.    We  haTO  stated 
the  only  rwaons  which  we  think  can  in  any 
manner  be  all^d  as  a  justification  for 
remoTlng  the  publication  from  under  the 
Astronomer  Royal's  superintendence.      If 
the  Royal  Obser? atory  be  publicly  supported 
on  aeoonnt  of  its  especial  connection  with 
the  naTy,^-if  the  Astronomer  Royal  be  the 
chief  oiBeer  of  that  public  establishment,  it 
is  difficult  to  imagine  what  duties  (except 
the  partioular  ones  which  we  hare  named) 
can  be  performed,  that  necessarily  preclude 
the  Admiralty's  chief  scientific  officer  from 
superintending  their  principal  publication, 
upon  the  aeouracy  of  whieh  such  vast  inter- 
ests depend.    The  Nautical  Almanack,  as 
hr  as  general  utility  is  concerned,  would 
seam  to  be  the  Tcry  pith  of  astronomical 
labour,  and    to   ensure  its   accuracy  the 
moat   anxious    part    of   the    Astronomer 
Royal*8  dnty.    Howerer,  be  this  as  it  may, 
we   have   heartily  expressed  our  opinion 
respecting  the  high  efficiency  of  the  publica* 
tioo.     One   word   on   the  score   of  ex- 
pense : — It  report  be  correct,  the  stipends 
giren  to  the  men  who  perform  nearly  all  the 
preparatory  work  are  thoroughly  disgraceful 
to  the  country.    We  cordially  join  in  the 
hope  that  the  time  is  drawing  near  when  high 
salaries,  paid  by  the  public,  will  undergo  a 
searching  revision,  and  be  duly  proportioned 
to  the  serrices  performed.  Weighty  and  labo« 
rious  duties,  efficiently  done,  ought  to  be  fairly 
and  liberally  remunerated.    The  demand  for 
the  abolition  of  nominal  offices,  to  which  large 
salaries  and  no  labour  are  attached,  is  quite 
rational,  and  must  be  effectually  treated) 
but  how  men  can  rsise  the  cry  about  lower- 
ing salaries,  and  be  altogether  silent  with 
regard  to  the  utter  niggardlmess  to  highly 


talented  and  accomplished  men,  who  rack 
their  brains  incessantly  in  the  public's  most 
important  senrice,  it  is  impossible  to  say : 
their  silence,  however,  on  the  one  bead, 
throws  a  dark  suspicion  on  their  clamour 
about  the  other.  But  how  is  it,  that  the 
chiefs  of  such  establishments  do  not  bestir 
themselves,  and  endeavour  to  get  their  un- 
derlings somewhat  better  paid  than  the 
shirt-makers  ?  Is  it  true,  that  some  of  the 
heads  of  such  departments  advocate  small 
pay  because  it  makes  subalterns  submissive 
and  laborious  f  If  the  rule  be  correct, 
might  it  not  judiciously  and  profitahty  be 
applied  to  the  chiefs  themselves  ?  What  is 
sauce  for  the  goose  is  sauce  for  the  gander : 
under  such  circumstances,  if  rumour  be  true, 
this  supposed  truism  ought  to  be  tested. 

White's  (klntiai  Atlas,  or  Bphsmeris, 
contains— The  Geocentric  Places  of  the  Pla- 
nets ;  Eclipses ;  Occultations }  Tide  Tables ; 
The  Mean  Places  of  the  Principal  Fixed 
Stars;  Planetary  Phenomena;  besides  the 
usual  information  with  regard  to  law  terms, 
calendar,  &c.,  contained  in  other  almanacks. 
This  useful  Ephemeris  has  been  published 
annually  during  a  hundred  and  one  years. 
It  is  now  published  by  the  Company  of  Sta- 
tioners, who  have  placed  it  under  the  able 
superintendence  of  Mr.  Woolhouse— a  gua- 
rantee for  the  accuracy  of  its  contents.  In 
the  Ephemeris  for  1835  there  was  an  Appen- 
dix given,  and  it  was  proposed  to  attach  an 
annual  Appendix,  consisting  of  such  tables, 
rules,  ittvestigatioDS,  or  other  matter  con- 
nected with  the  theory  or  practice  of  astro- 
nomy, as  might  be  best  calculated  to  be  use- 
ful to  persons  who  are  devoted  to  astronomi- 
cal and  nautical  inquiries  or  operations.  In 
accordance  with  this  announcement,  much 
valuable  and  interesting  information  has 
been  published. 

First,  in  1835— Tables  and  Rules  for  Faci- 
litating Astronomiealand  Geodetical  Compu- 
tations. By  M.  Burckhardt  and  Baron  Zach. 

In  1836— Tables  and  Theorems  by  Bow- 
ditch,  Ganes,  and  Burckhardt,  for  Comput* 
ing  the  Orbits  of  Comets. 

In  1837— A  Selection  of  Tables  Usefol  in 
Practical  Astronomy  and  Navigation. 
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In  1838— Tables  of  Logarithmi,  Series, 
Tangents,  &c. 

In  1839— A  Practioal  Abstract  of  Mr. 
Woolhonse's  Rules  and  Formnlse  for  the 
Computation  of  Solar  and  Lunar  Eclipses, 
and  Occultations  of  the  Stars  and  Planets  by 
the  Moon. 

In  1840 ^-Professor  Schumacher's  Ac- 
count of  the  Methods  of  Establishing  and 
Fixing  an  Observatory  at  Heligoland,  with  a 
Record  of  the  Obserrations,  &c. 

la  1841,  Tables  were  published  for  the 
use  of  nautical  men  and  astronomers,  in* 
tended  as  supplementary  to  the  Nautical 
Almanack  and  White's  Celestial  Atlas,  by 
Dr.  Gregory,  Mr.  Woolhonse,  and  Mr. 
Hann ;  price  4s.  6d.,  or,  with  the  Ephemeris, 
5s.  6d.  Since  then  the  proposed  Appendix, 
which  so  highly  enhanced  the  value,  utility, 
and  interest  of  the  Ephemeris  to  its  readers, 
has  been  discontinued.  Why  the  proprie* 
tors  have  not  followed  up  the  plan  which 
was  proposed  in  1835,  we  are  unable  to  say : 
we  ought,  perhaps,  to  be  thankful  as  it  u  for 
the  valuable  papers  that  were  given  in  the  Ap- 
pendix. However,  the  cutting  off  the  prof- 
fered addition  has  attached  a  sort  of  sterility 
to  the  publication  which  would  not  have 
been  so  perceptible  if  the  Appendix  had 
never  been  given. 

The  Ephemeris,  however,  is  well  worth 
its  cost.  The  country  is  indebted  to  the 
Company  of  Stationers  for  this  and  many 
other  similar  publications  of  long  standing 
and  great  usefulness.  They  might  easily 
introduce  one  great  improvement,  if  they 
would  cater  for  their  adrertising  sheet  among 
the  scientific  booksellers,  and  give  a  list  of 
new  and  rare  works ;  they  would  thereby  add 
to  the  interest  of  their  publication,  and  pro- 
bably to  the  advantage  of  their  friends  and 
customers.  The  Company  cannot  possibly 
want  to  get  rid  of  the  scientific  people  who 
purchase  their  annuals,  and  yet  this  assump- 
tion is  difficult  to  be  supported  in  the  teeth 
of  the  fact,  that  at  the  end  of  each  of  their 
scientific  almanacks,  they  every  year  offered 
their  readers  with  a  long  list  of  nauseous 
quack  nostrums. 


The  Lady*9  and  Oenileman'$  Diary. 
A  writer  in  the  MetropoUtana  says,  "The 
influence  of  the  Lady's  and  Gentleman's 
Diary  on  the  mathematical  sciences  of  tbia 
country  is  very  remarkable.  It  is  generally 
allowed  by  foreign  authors  that  there  is  in 
this  country  a  far  greater  portion  of  the 
population  acquainted  with  mathematieal 
science,  to  a  certain  extent,  than  in  any 
other  part  of  Europe ;  and  there  is  no  donbt 
that  this  circumstance  is  to  be  princtpaUy 
attributed  to  the  two  publications  abeva 
mentioned  (now  one) ;  the  proposing  of 
questions  from  the  most  easy  to  the  most 
difficult  one  year,  to  be  answered  in  the  fol- 
lowing, and  the  chance  of  having  the  eola- 
tions printed  and  published  under  the  Basses 
of  their  respective  authors,  is  well  calculated 
to  excite  emulation  in  the  heart  of  any  young 
man  who  has  imbibed  a  love  for  mathemati- 
cal pursuits :  he  begins  by  sending  the  toln- 
tion  of  some  of  the  easiest  question!,  and 
proceeds  till  he  is  at  length  qualified  to 
answer  most  or  all  those  that  are  proposed. 
His  attention  is  drawn  to  the  subject,  and 
from  an  amateur  he  becomes  a  profleient. 
Many  of  the  most  distinguished  English 
mathematicians  of  the  last  century,  and 
whose  works  are  an  honour  to  their  country, 
began  their  pursuits  with  the  Lady's  Dtsry ; 
of  these  we  may  mention,  in  particular, 
Simpion,  Emerwn,  Landm,  and  Wiid- 
bore.'* 

A  long  list  of  distinguished  names,  such 
as  Hutton,  Gregory,  Homer,  &c.,  ftc, 
might  easily  be  added,  were  it  neeesaafj. 
Now,  admitting  that  this  little  annual,  and 
its  equally  unpretending  companions  or  com- 
petitors, have  been  so  instrumental,  not 
only  in  making  mathematicians,  but  in  giv« 
ing  a  singular  and  distinguishing  charac- 
teristic to  the  population  of  this  country 
during  the  last  century  and  a  half,  is  there 
any  other  work,  however  voluminous  or 
costly,  which  has  effected  such  important 
results  ?  If  there  be,  it  is  unknown  to  us. 
Can  such  effects  be  justly  ascribed  to  the 
Pldlosophical  Transactions,  which  contain 
the  labours  of  our  most  noted  scientific  men 
during  an  equally  long  period  ?    Certainly 
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Dot.  HigUj  Taluable  as  that  very  costly 
vork  is,  its  inflneDoe  has  been,  and  is,  oon- 
llned  to  within  comparatively  narrow  limits  ; 
its  oost  circamscrihes  its  circulation  as  well 
aa  its  ntUity;  only  a  very  select  order  of 
raadera  have  the  opportunity  to  pemse  it ; 
and,  yery  likely,  part  of  that  order  have  not 
the  taste  for  snch  reading.  Bat  if  the  Phi- 
loaophical  Transactions  fail  in  the  oompaH- 
son,  clearly  no  other  work  can  be  mentioned 
to  svppott  it  The  moral  effect  of  this 
esteemed  annual  should  not  be  OTerlooked. 
Whilst  it  is  making  self-teaching  students 
MathematJcJanSy  it  at  the  same  time  prevents 
th«m  from  following  Ticious  pursuits ;  thelt 
example  operates  upon  their  companions 
and  friends ;  hence  the  influence  of  the  Diary, 
&e.,  in  this  point  of  Tiew  ought  not  to  be 
forgotten. 

This  country  is  become  distinguished  for 
the  high  order  to  which  its  mechanical  in- 
▼entions  have  been  carried — for  our  superb 
ateam  engines,  and  for  the  refined  mechanism 
which  these  engines  put  in  motion — for  our 
acie&tifio  apparatuses  and  delicate  philosophi- 
cal instruments.  It  frequently  requires  no 
ordinary  degree  of  scientific  acquirement  and 
mathematical  knowledge,  even  in  the  me- 
chanics who  have  manually  to  construct 
thoaa  refined  pieces  of  mechanism ;  and  these 
are  the  men  whom  the  Diary  instructs. 
During  the  last  century  and  a  hsif,  the 
Diary  and  its  coadjutors  have  been  leading 
self-teaching  artizans  from  their  first  entry 
upon  mathematical  science  up  to  its  foun- 
tain head.  Do  we  then  claim  too  much  fo^ 
the  Diarj's  influence,  when  we  assert  that 
Boglaod's  fame  for  matchless  machinery  is, 
to  a  considerable  extent,  owing  to  the  effects 
which  that  little  annual  has  produced  ? 

But  if  the  Diary  and  its  companions  have 
caused  snch  singular  effects— and  we  believe 
they  are  indlBputable— is  it  not  strange  that 
no  men  in  power  have  ever  recognized 
their  influence,  or  done  them  the  small  jus- 
tice to  acknowledge  it?  So  far  were  our 
llscal  governors  from  encouraging  the  Diary, 
that,  up  to  a  recent  period,  they  imposed 
a  tax  of  more  than  a  hundred  per  cent. 
apon  its  value.     This  unmitigated  Van- 


dalism proves  that  tax -raters  must  be  fed, 
even  though  the  vitals  of  science  be  drawn 
out  to  goige  them.  However,  the  valued 
little  periodical  now  before  us,  is  the  one- 
hundred  and  forty-seventh  of  its  kind,  and 
here  it  is,  as  vigorous,  as  full  of  life,  and  aa 
highly  valued  as  ever.  It  is  true,  we  see  a 
cockney  scribe  once  now  and  then  turn  it 
over,  in  a  state  of  the  most  blissful  ignorance 
as  far  as  his  knowiog  an  iota  about  it  is 
concerned ;  he  can  only  talk  about  its  **puz» 
zlea,  mathematical  and  poetical,** 

This  is  a  capital  number.  In  1842,  the 
first  year  after  the  Lady's  and  Gentleman's 
Diaries  had  become  one  twain,  there  were 
ninety  •nine  mathematical  correspondents, 
twenty-nine  of  whom  answered  the  Prize 
Question.  The  present  number  is  well 
adapted  to  attract  an  equally  long  list. 
Much  of  the  poetry  is  excellent,  and  the 
philosophical  queries  are  interesting.  The 
Diary  has  gained  its  deserved  esteem  by 
enabling  self-taught  students  and  othere  to 
show  what  they  can  do,  and  not  by  proposing 
difficulties  which  only  a  very  select  few  can 
surmount.  The  Diary  for  1850,  we  are 
pleased  to  observe,  is  again  in  its  track  of 
usefulness.  The  novice  and  the  proficient 
may  each,  in  this  Number,  find  something  to 
exercise  bis  abilities :  we  trust,  next  year,  to 
find  that  they  all  have  availed  themselves  of 
Lady  Di*s  politeness,  and  that  her  list  of 
guests  will  be  a  long  and  splendid  one. 

Since  1835  there  has  been  an  Appendix 
given  to  the  Diary.  The  mathematical 
papers  which  have  been  published  in  this 
part  by  Messrs.  Davies,  Horner,  Wool- 
house,  Gill,  Rutherford,  Weddle,  Beercroft, 
Kirkman,  Tobay,  Cockle,  &c.,  have  been  of 
the  most  valuable  description.  The  Horse 
Geometricse,  commenced  by  Professor  Da- 
vies,  and  assisted  by  Rutherford  and  Weddle, 
are  a  treasure-house  of  elegant  formulse^ 
Mr.  Beercroft's  papers  on  Concordant  Cir- 
cles, Harmonic  Curves,  and  Theory  of  Reci- 
procity, are  as  elegant  as  they  are  easily 
applicable  to  the  solution  of  a  variety  of 
interesting  inqairies. 

The  Appendix  to  the  Diary  for  this  year 
contains  an  article,  entitled —Some  Hints  on 
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Line  Co-ordinate8»  by  the  Re?.  Mr.  Klrk- 
man— 

The  Moment  of  Inertia  of  a  Solid  referred 
to  Oblique  Axes,  by  Mr.  Tobay-^ 

A  method  for  Computing  the  Hebrew 
Calendar,  by  Mr.  Fillisponski,  and  a  conti- 
nuation of  Professor  Davies^s  Taluable  dis- 
sertation on  Radial  Axes  and  Poles  of  Simi- 
litude. 

Mr.  Kirkman's  paper  is  published  with 
the  view  of  making  known  to  the  English 
student  Professor  Steiner's  method  of  treat- 
ing some  important  theorems.    At  the  end 
of  the  article,  the  author  has  made  some 
remarks  which  we  think  deserve  notice,  and 
by  way  of  giving  them  a  wider  oirculationy 
and  also  for  the  purpose  of  making  a  few 
observations  upon  them,  we  place  them  be- 
fore our  readers.    Mr.  Kirkman  jays,  **  I 
hope  that  it  may  be  considered  not  out  of 
place,  nor  entirely  useless,  to  remark  here, 
that  these  properties  of  Professor  Stdner's 
are  not  only  among  those,  of  which,  to  use 
the  words  of  Professor  Davies  (Diary,  1849, 
p.  771),  'we  shall  search  in  vain  in  any 
English  work  for  a  development,  or  even  a 
collection,'  but  of  which  no  hint  has  hitherto 
been  furnished,  so  far  as  I  can  learn,  to  the 
English  reader. 

"  They  are  of  great  beauty  and  import- 
ance ;  for,  from  the  subllmest  branch  of 
mathematical  knowledge.  In  every  accessible 
and  attractive  department  of  plane  geome- 
try, they  have  been  for  a  length  of  years  a 
matter  of  great  interest  to  our  own  accom- 
plished mathematicians,  and  familiar  topics 
among  the  less  advanced  students  of  the 
continent ;  but  they  are  fairly  outside  the 
Elements,  and  have,  consequently,  not  yet 
been  alluded  to  in  any  English  treatise. 

"  I  suppose  that  it  Is  one  of  the  things  of 
which  we  all  feel  proud,  as  the  most  prac- 
tical nation  in  the  world,  that  mathematical 
works  hardly  ever  make  their  appearance 
among  us,  except  such  as  are  specially  in- 
tended for  school-boys  and  undergraduates. 
There  is  no  reading  and  purchasing  public 
for  books  on  pure  science  in  England.  We 
feel  flattered  to  reflect  that  all  the  univer- 
sities of  the  three  kingdoms,  the  naval  and 


military  coUegeSy  the   establiflhiD«Bts  and 
societies  for  the  cultivation   of   leanung, 
celestial  and  terrestrial,  each  with  its  seieii- 
tifio  staff,  and  an  immense  offspring  of  priie- 
men  and  honour-men  of  all  kinds,  are  yet 
unable  to  create  a  reading  publio  suffiekiit 
to  iuyport  a  small  mathematical  periodical. 
There  is,  perhaps,  no  fairer  test  of  the  ex- 
tent to  which  a  science  is  cultivated  in  a 
country,  than  the  number  and  cireiilatian 
of  the  journals  devoted  to  original  matter 
thereon.    Now  if  it  be  true,  aa  I  have  been 
informed,  that  the  MatkewuiHcUm  is  diaeoa- 
tinned,  the  number  of  our  English  joomak 
is  one— the  Camb,  and  Duh.  Math,  Jourmmi 
— whose  eighteen  annual  octavo  aheetSt  in 
addition  to  the  pages  of  the  imperishaUe 
*  Diary,'  form  the  vent  of  the  country's 
talent.    Nor  will  it  create  the  least  surprise 
if  this,  too,  were  to  become  extinct;  for  it 
cannot  live  long  by  the  favour  of  a  few«eore» 
(kmndredi,  I  fear,  is  hardly  the  right  word) 
of  subseribers  at  home  and  abroad.    Hie 
natural  consequence  of  this  state  of  things 
is,  that  our  best  writers,  who  are  equal  ts 
any  in  Europe,  are  continually  sending  their 
contributions  to  foreign  journals.    Yet,  if 
any  number  of  the  scfentiflc  committees  and 
societies  of  our  Manchesters  and  Liverpools 
were  to  propose  that  they  should  place  on 
their  shelves,  for  use  or  ornament,  the  jour- 
nals of  Crelle  or  Lhiwillef  which  are  rich 
in  the  contributions  of  British  analyats,  or 
even  our  own  Camb,  and  Dub,  Math.  Jottr- 
lur/,  inferior  to  them  only  in  extent  and 
circulation,  he  would  create  no  small  merri- 
ment among  his  fellow  philosophers.    Was 
there  ever  seen  one  Number  of  any  of  the 
three  periodicals  mentioned  on  the  table  of 
any  library  or  institution  in  the  empire,  not 
in  a  university  town  ?    Thus  a  Laneaahire 
inquirer,  living  in  the  densest  and  wealthiest 
population  of  the  globe,  not  in  a  seat  of 
government,  who  may  conceive  the  reaion- 
able  desire  to  look  at  the  memoir  of  Mr. 
Cayley,  to  which  reference  has  been  made, 
or  to  obtain  a  glimpse  of  what  the  foremost 
mathematical  investigators  are  doing,  must, 
before  he  can  attain  his  object,  travel  hun- 
dreds of  miles ! 


UESSBfl,  COPZ  AKD  COLUHSOH's 
"  It  Biif ,  puhtpi,  ant  bg  attarif  nDWorthr 
ottha  tttcnUonor  tbe  nsit  m«a  oticiMiMfrbo 
mar  naderUks  to  draw  np  a  •  Report  of  ths 
Progreia '  for  the  British  Aitocittioa,  to 
endeaToar  to  eitlinale  lbs  mimbtr,  withont 
rarerenoa  to  attaiament  or  rcpnlatlon,  of 
thoie  nho  purni  or  haTG  furmd  roatfae- 
Dutical  knowledge  ia  thia  ooautrf  tram  a 
geeaiiie  Ioto  of  it,  eioladinj;  thoia  who 
mereljr  aederso  the  inteiciting  prooeia  of 
cmnmlDg  for  ciamlnatioiu,  and  diitingoiah- 
f  ng,  on  tha  one  hand,  those  actual  cultiTatora 
of  the  adenoe  who  may  be  inppoaed  to  hafa 
d«ri*ed  their  Impnlae  aa  compaUtora  in  anj 
*«;  for  bononr  and  reward  from  our  ancient 
•eati  of  learning,  and  from  the  oountenuice 


(7b  b*  amtinued  in  our  wftrf.) 


BHAOBET  FOR  YENETUN  BLINDS.  13] 
of  001  GoTeioment,  and,  on  the  other,  thoie 
who  ban  drunk  in  Ibeir  Iniplration  cblefir 
from  the  perennial  tbnntain  of  the  Diarf. 

I  confets  it  to  be  my  belief,  from  ■  limited 
obierraUon  of  gradaitei  aod  non-gndnitea, 
that  when  tlie  diSareiiee  between  tbe  priiea 
awarded  bj  the  aathoriliea  on  either  aide  la 
considered,  an  incomparablf  greater  abare  of 
the  glorf  of  kindling  and  oberiahing  a  pore 
and  iaiting  \on  of  malbematieal  aeieDce  in 
wen  M  well  u  bogi,  innat  be  attribnted  to 
tbe  immortal  Ladj  Di,  than  to  alt  the  nni- 
TeraiUea  and  coUagea  of  Iheae  kingdoma  put 
together, — to  all  our  Ljceami,  Alheimani*. 
and  philotopfaical  (Dciettes,  and  to  all  ddj 
imperial  boardi  of  peace  and  war." 


ro«»  BlrmlDghim,  andfl 

Fig.  1. 


aiiiid«rii  PToprieton 
Kg.  3. 


Figt.  I  and  2  are  front  elevatloiiB  of 
this  bncket,  •howloff  tbe  moTJog  parta 
in  different  poeitioni,  knd  Bg.  9  ii  a  side 
elevatios.  A  ta  tbe  upper  plate,  b; 
wbtch  it  Is  Bcre>red  to  tbe  unilerslde  of 
tbe  fixed  lath  instead  of  being  placed 
on  tbe  upper  aide  as  heretofore;  B  is 
ihe  eentre,  Dpon  which  the  roller  C 
tumi ;  D,  the  otrer  balance  lever,  which 
takes  into  the  ratchet  wheel  upon  the 
end  of  the  roller,  and  E,  a  frietioD  strap 
or  leTer,  whieh  aerfes,  firit  {bj  pulling 
the  eord  F)  to  lift  the  laver  B  ont  of  the 


ratchet  itheel,  by  meant  of  a  eroas  bar,  fig. 
"  —  J ->--- [o  let  the  roller  go  free  for  the 


upon  the  roller  C,  which  pre»enla  the 
sudden  fall  of  the  blind  and  consequent 
risk  of  breakage,  a  is  a  spring  which 
causes  the  leTer  E  to  usume  its  proper 
posiiion  (when  let  gu],  to  that  the  lerer 
D  may  fall  into  the  ratchet  wheel. 

Fig.  1  shows  the  posiiion  of  the  putt 
when  the  le*er  B  ia  Id  aelion,  and 
fig.  2  is  a  repreientatlon  of  the  aane 
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when  the  friction  lever  E  is  in  action. 
6  G  are  holes  formed  in  the  tail  of  the 
bracket,  which  serve  as  bearings  for  the 


axes  H  H  of  the  top  shade  lath  I.  The 
manner  of  fitting  the  axis  on  the  shade 
lath  is  shown  at  n,  fig.  3. 


BZPSRIMVNTAL  TRIP   OF  THB 


''PROPONTIS''  SCRBW  fTEAM-SHIP. 


On  Tuesday  last  the  eighth  vessel  of  the 
fleet  of  screw  steamers  belonging  to  the  Gene- 
ral Screw  Steam  Shipping  Company  made  an 
experimental  trip  from  Blackwall  to  the 
Lower  HOpe  and  back,  under  circumstances 
of  an  exceedingly  gralifying  character  to  all 
parties  concerned.  The  keel  of  this  vessel 
was  laid  down  little  more  than  three  months 
sincci  by  Messrs.  Mare  and  Co.,  of  Black- 
wall,  at  whose  yard  she  has  been  constructed 
under  the  superintendence  and  from  the 
design  of  Mr.  Waterman,  jun.,  of  that  firm. 
Her  length  between  perpendiculars  is  175 
feet;  extreme  breadth,  25  feet;  depth,  17 
feet ;  and  measurement,  560  tons. 

The  ProponiU  is  a  sister  vessel  of  the 
Hellespont  and  the  Botphoruaf  and  is  in- 
tended to  run  between  Liyerpool  and  Con- 
stantinople. She  has  accommodation  for 
twenty  first-class  passengers,  and  carries 
360  tons  of  merchandise.  The  vessel  is 
fitted  with  Messrs.  Maudslay  and  Field's 
direct- acting  engines— the  screw  being  cou- 
pled directly  with  the  shaft,  without  the 
intervention  of  wheel-worlc.  She  has  two 
engines  of  40-horse8  power,  with  cylinders  of 
36  inches  in  diameter  and  a  two  foot  stroke, 
her  estimated  speed  being  9}  knots  per  hour, 
with  an  average  at  sea  of  8^  knots.  A  large 
party  of  naval  and  scientific  gentlemen 
were  on  board,  among  whom  we  noticed 
Mr.  Laming,  the  Managing  Director  of  the 
Company;  Baron  Moncorvo  (son  of  His 
Excellency  the  Portuguese  Minister) ;  Cap- 
Uin  Halsted,  R.N. ;  Captain  Warden,  R.N. ; 
Lieut.  Diago  Echapparre  (of  the  Russian 
Imperial  SerTice)  ;  Captain  Ford  (Superin- 


tendent of  the  Company's  fleet) ;  Mr.  Hov 
(of  the  United  States  Navy) ;  Captain  Boxer, 
Captain  Drayton,  Captain  Brenan,  Mr. 
Maudslay,  and  Mr.  Howell,  the  Secretary  of 
the  Company.  The  ship  left  the  East  India 
Docks  at  a  quarter  before  one  o'clock,  and 
proceeded  down  the  river  with  a  favourahle 
wind  and  a  slack  tide,  af  an  average  speed 
of  10}  miles.  Although  the  engines  had 
never  been  tried  previously,  not  the  sUgfatest 
mishap  occurred  in  the  run  to  the  Lower 
Hope,  which  was  made  at  a  quarter  before 
three  o'clock.  Here  the  vessel  was  brought 
round,  and,  with  a  head  wind  and  a  strong 
adverse  tide,  she  worked  gallantly  back  to 
Blackwall  in  little  more  than  three  hours,— 
her  performance  being  pronounced,  by  those 
best  competent  to  judge,  almost  unexam- 
pled, the  power  and  the  tonnage  of  the 
ship  considered.  The  Propontie  proceeds 
to  Liverpool,  and  is  under  orders  to  sail 
from  that  port  for  Constantinople  on  the 
25th  lost.  One  interesting  faiddent  of 
the  day  should  not  be  omitted.  The  Pro- 
pontie  had  scarcely  got  under  weigh,  after 
leaving  the  dock,  when  she  met  her  sister 
vessel,  the  Helleepont,  in  the  river,  home- 
ward bound  from  her  first  voyage  to  Con» 
stantinople.  The  crews  of  both  ships  gave 
three  hearty  cheers  as  the  vessels  paned 
each  other. 

We  may  add,  that  among  the  nautical 
men  on  board,  there  seemed  to  be  but  one 
opinion  as  to  the  complete  success  and  great 
superiority  of  the  screw  steam  ships  for  the 
conveyance  of  passengers  and  merchandize. 
— Mommg  Poet, 


THB   SCaaW  PATENTS. 


On  Monday  last  a  question  of  consider- 
able interest,  in  respect  to  steam  navigation, 
was  argued  before  the  Judicial  Committee,  at 
the  Privy  Council-  office,  Whitehall,  Lords 
Brougham,  Campbell,  and  Langsdale,  Dr. 
Lushington,  and  Mr.  Pemberton  Leigh  being 
present.  An  application  was  made  by  Sir 
Frederick  Thesiger,  on  behalf  of  the  paten- 
tees of  the  screw  propeller,  for  an  extension 
of  their  patent,  which  expires  in  May  next. 
The  evidence  went  to  prove  that  no  less  than 
30,000/.  had  been  expended  in  building  the 
Archimedee  and  in  defraying  other  weighty 
charges  to  establish  the  screw-propulsion 
principle;  and  it  further  appeared,  that 
although  no  less  than  32  ships-of-war  and 
100  mercantile  steam- vessels  had  been  con- 
structed alresdynpon  this  system,  not  more 


than  two  or  three  had  paid  for  the  patent 
license,  lliese  evasions  had  been  occasioned 
by  the  conflicting  claims  of  five  different 
patentees ;  but,  as  these  have  now  united  in 
one  association,  it  is  expected  that  all  who 
have  adopted  the  use  of  the  screw-propeller 
will  have  to  pay  for  their  licenses.  As  the 
Admiralty  are  interested,  either  directly  or 
collaterally,  in  this  question  to  the  amount 
of  about  25,000/.,  Sir  John  Jervis,  the  At- 
torney-General, assisted  by  Mr.  Crowder, 
Q.C.,  opposed  the  application  for  an  exten- 
sion of  Mr.  Frank  Pettit  Smith's  patent;  but, 
after  examining  Captains  Chappell  and  Crts- 
peu,  R.N.,  and  Messrs.  Brunei  and  Galloway » 
engineers,  their  Lordships  decided  on  grant* 
ing  an  extension  of  five  years  to  Mr.  Smith's 
patent  upon  certain  conditions.— SHnnea. 


REPOBT  OF  THE   BOTAL  COMMISSIONERS,  ETC. 
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THB   BOTAL  AORIOULTtimAI.   BOCIBTT'b 
■TBAM>BNOINX  PEIZB. 

Respected  Friendy^HaTing  observed 
in  thy  Magtsine  a  few  weeks  since  some 
correspondence  on  the  subject  of  the 
Prize  awarded  to  steam  engines  hj  the 
Royal  Agricultural  Society  of  England 
at  their  meeting  at  Norwich,  and  in 
which  correspondence  our  names  are 
prominently  mentioned,  and  noticing  the 
reply  by  R.  Garrett,  and  thy  own  con- 
cluding remarks,  we  should  not  have 
thought  it  necessary  to  have  offered  any 
remarks  upon  the  matter,  but  finding  by 
a  letter  circulated  by  W.  Baddeley,  that 
the  question  is  again  revived,  we  think 
it  dne  to  ourselves  to  state,  that  we  have 
not  been  in  any  respect,  directly,  or  in- 
directly, parties  to  the  controversy,  nor 
until  we  saw  it  in  print  cognizant  of  the 
correspondence. 

We  hold  a  strong  opinion, — which  in 
all  suitable  places  we  have  not  hesitated 
to  avow — of  the  impolicy  of  the  system 
of  prizes,  and  of  the  impossibility  of 
arriving,  by  such  tests,  and  in  so  li- 
mited time  as  can  be  afforded  in  so 
large  public  exhibitions,  at  a  conclusion 
which  should  satisfactorily  determine 
the  relative  merits  of  the  engines,  ma- 
chines, or  implements,,  so  exhibited; 
but  although  we  have  not  unfrequently 
doubted  the  soundness  of  the  awards, 
we  have  never  imputed,  nor  do  we  even 
suspect,  the  existence  of  corrupt  motives, 
or  attempts  at  trickery,  either  on  the 
part  of  the  judges,  or  of  the  successful 
competitors. 

Thy  insertion  of  this  letter  will  oblige 
thine  respectfully, 

Ransombs  and  Mat. 

Iptwich,  2  mo.,  8,  1850. 
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(Concluded  ttom  pag«  110.) 

The  mean  tensOe  strength  of  cast-iron 
derived  from  these  experiments  is  15,7 1 1  lbs. 
per  sqosre  inch,  and  the  ultimate  extension 
Y^  of  the  length,  and  this  weight  woald 
compress  a  bar  of  iron  of  the  same  section 
r^s  of  its  length.  It  must  be  observed, 
that  the  nsnal  law  is  very  nearly  true  for 
WTonght-iron. 

Many  denominations  of  cast-iron  have 
got  into  common  use,  of  which  the  pro- 
perties had  not  yet  been  ascertained  with  due 
precision.  Seventeen  kinds  of  them  have 
been  seleetsd,  and  their  tensile  and  crashing 


forces  determined.  Experiments  have  also 
been  made  upon  the  transverse  strength  and 
resistance  of  bars  of  wrought  and  cast  iron 
acted  upon  by  horizontal  as  well  as  vertical 
forces.  These  experiments  will  be  found  to 
exhibit  very  fully  the  deflections  and  sets 
of  cast-iron,  and  the  defect  of  its  elasticity. 

The  ban  which  were  experimented  upon 
by  transverse  pressure,  were  of  sections  vary- 
ing from  1  inch  square  to  3  inches  square, 
and  of  various  other  sections,  and  the  actual 
breaking  weights  show  that  the  strength  of 
a  bar  1  inch  square  should  not  be  taken  as 
the  unit  for  calculating  the  strength  of  a 
larger  casting  of  similar  metal,  although  the 
practice  of  doing  so  has  been  a  prevalent 
one,  for  it  appears  that  the  crystals  in  the 
portion  of  the  bar  which  cools  first  are  small 
and  close,  whilst  the  central  portion  of  bars 
2  inches  square  and  3  Inches  square  is  com- 
posed of  comparatively  large  crystals,  and 
bars  of  3  inches  square  in  section  planed 
down  on  all  sides  alike  to  f  ths  of  an  inch 
square,  are  found  to  be  very  weak  to  resist 
both  transverse  and  crashing  pressure. 
Hence  it  appears  desirable  in  seeking  for  a 
unit  for  the  strength  of  iron  of  which  a 
large  casting  is  to  be  made,  that  the  bar  used 
should  equai  in  thickness  the  thickest  part 
of  the  proposed  casting. 

The  performance  of  these  various  expe- 
riments  has  been  greatly  facilitated  by  the 
permission  which  was  liberally  granted  tq  us 
by  the  Lords  Commissioners  of  the  Admi- 
ralty, to  make  use  of  Portsmouth  Dockyard 
in  carrying  on  our  investigations,  in  addition 
to  which,  however,  we  found  it  necessary 
to  hire  for  several  months  some  premiies  in 
Lambeth.  This  was  found  requisite  for 
the  performance  of  those  portions  of  the 
experimental  inquiry  which  had  been  under- 
taken by  Eaton  Hodgkinson,  Esq.  Al- 
though we  are  aware  that,  to  point  out  the 
labours  of  indiridual  members  of  the  Com- 
mission would  be  impossible,  and  that  it  may 
appear  insidious  to  single  one  out  for  praise, 
we  cannot  resist  the  expression  of  our  thanks 
to  the  above-named  gentleman  for  the  seal 
and  intelligence  with  which  he  has  carried 
out  the  remarkable  series  of  experiments 
which  are  detailed  in  the  Appendix  to  this  Re- 
port, and  which  constitute  a  large  proportion 
of  those  which  have  been  already  described. 

In  addition  we  have  obtained,  from  many 
of  the  iron  masters,  information  respecting 
the  various  processes  employed  by  them  in 
the  manufacture  of  their  irons,  and  the  effect 
of  such  processes  upon  the  strength  and 
properties  of  the  material  produced :  and  we 
have  also  made  careful  inquiries  of  ci?il  en- 
gineers with  respect  to  the  qualities  and 
mixtures  of  iron  preferred  by  them,  for  the 
large  castings  used  in  the  oonstracdon  of 
railway  bridges,  and  to  the  respective  pro- 
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pertieB  of  hot- blast  and  cold-blast  iron  i  this 
inyestigation  has  been  greatly  facilitated  by 
the  liberality  and  candonr  with  which  these 
gentlemen  have  commnnicated  to  us  the  re^ 
suits  of  their  experience. 

As  no  map  of  the  kingdom  had  been  con- 
structed representing,  the  districts  in  which 
iron  is  found  and  worked,  we  applied  to  the 
oMcers  of  the  Museum  of  Practical  Greology 
for  their  assistance,  and  they  caused  one  to 
be  prepared  expressly  to  accompany  this 
Report,  in  which  the  principal  furnaces  now 
in  blast  are  shown. 

Great  differences  of  opinion  exist  with 
respect  to  the  best  qualities  and  mixtures 
of  iron  ;  and,  after  aU,  it  appears  that  those 
employed  for  large  castings  depend  practi- 
cally so  much  upon  the  commercial  question 
of  relative  cost,  that  engineers  are  rarely  able 
to  select  the  very  best  material.  It  is  gene- 
rally admitted  that  engineers  have  no  gua- 
rantee that  the  mixture  for  which  they  have 
stipulated  in  a  contract  shall  be  that  used  by 
the  founder,  and  no  certain  test  by  which 
to  determine  whether  a  given  piece  of  iron 
has  been  manufactured  by  hot  or  cold  blast. 
A  very  good  protection  appears  to  be  con- 
tained in  the  recommendation  of  Mr.  Fox, 
that  engineers  in  contracting  for  a  Qnmber 
of  girders,  should  stipulate  th'-t  they  should 
not  break  with  less  than  a  certain  weight 
(leaving  the  mixture  to  the  founder),  and 
cause  one  more  than  the  required  num- 
ber to  be  cast.  The  engineer  may  then 
select  one  to  be  broken,  and,  if  it  break  witli 
lets  weight  than  that  agreed  upon,  the  whole 
may  be  rejected. 

At  the  beginning  of  the  railway  system 
the  bridges  were  naturally  constructed  upon 
similar  principles  to  those  which  had  been 
already  employed  for  common  roads  or 
aqueducts.  Some  of  these  ordinary  con- 
structions have  proved  inadequate  to  sus- 
tain the  enormous  loads  and  vibrations  of 
railway  trains.  Some  have  been  considered 
too  expensive;  others,  as  the  suspension 
bridges,  have  been  found  wholly  unfitted  for 
railway  purposes.  Moreover,  the  necessity 
for  preserving  the  level  of  a  railroad  as 
much  as  possible^  combined  with  that  of 
passing  under  or  over  existing  canals,  rivers, 
or  roads,  has  created  a  demand  for  those 
forms  of  bridges  which  admit  of  being  kept 
as  low  as  possible,  consistently  with  the 
proper  headway  or  passage  below;  or,  in 
other  words,  of  making  the  least  possible 
difference  of  level  between  the  road  or 
stream  which  the  bridge  has  to  carry  and 
that  which  it  has  to  cross. 

From  these  causes,  combined  with  the 
innumerable  opportunities  of  building  new 
bridges  which  the  railways  have  given  occa- 
iiott  to,  and  a  constant  endeavour  to  reduce 
the  expense  of  building  them,  a  variety  of 


new  constructions  have  been  proposed  and 
essayed,  most  of  them  of  great  merit  and 
value,  while  others  appear  to  be  of  very 
doubtful  stability. 

On  the  whole,  the  art  of  railway  bridge- 
building  cannot  be  said  to  be  in  that  setUed 
state  which  would  enable  an  engineer  to 
apply  principles  with  confidence.  We  have 
therefore  thought  it  our  duty  to  inquire  into 
the  present  methods  of  railway  bridge«build- 
ing,  to  collect  in  evidence  the  opinions  and 
practice  of  the  leading  members  of  the  pro- 
fession of  civil  engineers  upon  this  branch 
of  construction,  and  especially  with  respect 
to  the  form  and  proportions  of  simple  cast* 
iron  girders,  the  practical  limits  to  the  em- 
ployment of  such  girders,  the  methods  of 
combining  them  with  the  rest  of  the  struc- 
ture, the  various  forms  of  compound  girders, 
the  expediency  of  several  combinations  of 
wrought- iron  with  cast-iron ;  and,  finally, 
the  comparative  merits  of  plain  girders,  and 
of  other  forms  in  which  the  principles  of  the 
arch,  or  other  methods  of  giving  stiflhess, 
are  introduced. 

The  simplest  bridge,  and  that  which  ad- 
mits of  the  greatest  possible  headway  at  a 
given  elevation,  is,  undoubtedly,  the  straight 
girder  bridge. 

The  length  of  a  simple  cast-iron  girder 
appears  to  be  limited  only  by  the  power  of 
making  sound  castings,  and  the  difficulty  of 
moving  large  masses.  Thus  the  practical 
length  has  been  variously  stated  to  us  as  40, 
50,  and  60  feet.  The  form  resulting  from 
Mr.  Hodgkinson's  former  experiments  on 
this  subject  is  universally  admitted  to  be 
that  which  gives  the  greatest  strength ;  but 
the  requirements  of  cooBtruction  compel 
many  variations  from  it,  especially  in  the 
ratio  between  the  top  and  bottom  flanges. 
Moreover  the  convenience  and  the  necessity 
of  keeping  the  roadway  for  rails  as  low  aa 
possible  has  introduced  a  practice  of  sup- 
porting the  beams  which  sustain  the  rails 
upon  one  side  of  the  bottom  flange.  The 
pressure  of  the  roadway  and  of  the  passing 
loads  being  thus  thrown  wholly  on  one  side 
of  the  central  vertical  web  of  the  girder  pro- 
duces torsion  (which  is  not  always  taken 
into  account  in  determining  the  proportions 
of  the  girder).  The  existence  of  this  torsion 
is  admitted  on  all  hands,  and  various  schemes 
are  employed  to  counteract  and  dimiidsh  It ; 
but  the  form  of  a  girder  that  will  effectually 
resist  this  disturbing  force,  without  incur- 
ring other  evils  still  remains  a  desideratum. 

The  requisite  length  of  girders  is  increased 
coniiderably  by  the  excessive  use  of  skew 
bridges;  and  It  is  much  to  be  regretted 
that  difficulties  should  often  be  thrown  in 
the  way  of  altering  the  course  of  existing 
roads  and  canals  when  the  line  of  a  proposed 
railway  happens  to  cross  them  at  an  acute 
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angle.  Partly  from  these  causeSi  and  partly 
from  a  little  indulgence  in  the  pride  of  con- 
strnction,  skew  bridges  may  be  found,  of 
which,  from  the  obliquity  of  the  bridge,  the 
girders  are  more  than  double  the  length  that 
would  be  required  by  the  direct  span  of  the 
opening  to  be  crossed. 

When  the  span  of  the  opening  or  other  cir- 
cumstances render  the  use  of  single  straight 
girders  unadvliable,  straight  girders  built  up 
of  seyeral  separate  castings  bolted  together, 
and  sometimes  trussed  with  wrought-iron 
tension  rods,  are  largely  employed,  and  ne- 
cessarily with  great  varieties  of  construction. 
By  these  means  the  girders  may  be  extended 
to  spans  of  upwards  of  120  feet. 

When  wrought-iron  is  combined  with  cast- 
iron  in  the  manner  of  trussing,  several  dif- 
ficulties arise  from  the  different  expansions 
of  the  two  metals  and  the  difference  of  their 
masses,  which  causes  the  wrought-iron  rods 
to  be  more  rapidly  affected  by  a  sudden 
change  of  temperature  than  the  cast-iron 
parts.  The  constant  strain  upon  the  wrought- 
iron  tends  to  produce  a  permanent  elonga- 
tion, and  hence  tension  rods  may  require  to 
be  occasionally  screwed  up.  We  have  sought 
for  opinions  and  information  upon  all  these 
questions,  and  these  show  that  the  greatest 
skill  and  caution  are  necessary  to  insure  the 
safe  employment  of  such  combinations.  It 
is  not  admitted  that  the  vibration  of  railway 
trains  would  loosen  or  injure  the  bolts  or 
rivets  of  compound  girders.  Nevertheless, 
wood,  felt,  or  other  similar  substances,  have 
occasionally  been  introduced  between  sur* 
faces  to  diminish  the  communication  of 
vibratioa. 

The  general  opinion  of  engineers  appears 
to  be  that  the  cast-iron  arch  is  the  best  form 
for  an  iron  bridge  when  it  can  be  selected 
withont  regard  to  expense  or  to  the  height 
above  the  river  or  road  which  is  to  be 
crossed.  For  low  bridges  the  bowstring 
girder  is  recommended.  Lattice  bridges 
appear  to  be  of  doubtful  merit. 

The  latest  mode  of  construction  that  has 
been  introduced  consists  of  boiler  plates 
riveted  together  as  in  iron  ship-buUding, 
and  combined  in  various  ways  with  east- 
iron.  Hollow  girders  are  thus  formed, 
which  are  either  made  so  large  as  to  admit 
of  the  road  and  carriages  passing  through 
them,*-a8  in  the  Conway  and  Britannia 
bridges ;  or  else  these  tube  girders  are  made 
on  a  smaller  scale  and  employed  in  the  same 
manner  as  the  ordinary  cast-iron  girders,  to 
sustain  transverse  joists  which  carry  the 
road.  The  first  kind  is  applicable  to  enor- 
mous spans,  those  of  the  two  bridges  above 
mentioned  being  400  and  462  feet  respec- 
tively. The  second  kind  are  said  to  be 
cheaper  and  more  elastic  than  other  forms 
for    vpvoM   that   exceed  40   feet.     These 


methods  appear  to  possess  and  to  promise 
many  advantages,  but  they  are  of  such  recent 
introduction  that  no  experience  has  yet  been 
acquired  of  their  powers  to  resist  the  various 
actions  of  sudden  changes  of  temperature, 
vibrations,  and  other  causes  of  deterioration. 
We  have  thought  it  our  duty  to  seek  for  in« 
formation  with  respect  to  them,  and  we  find 
engineers  to  be  for  the  most  part  exceedingly 
favourable  towards  them ;  but,  for  the  rea- 
sons above  stated,  we  are  unable  to  express 
any  opinion  upon  them.  At  the  same  time 
we  desire  to  bear  testimony  to  the  patient 
care  and  scientific  manner  in  which  the  forms 
and  proportions  of  the  great  tubes  of  the 
Conway  and  Britannia  bridges  have  been 
elaborated :  and  we  must  beg  to  refer  to  the 
Minutes  of  Evidence  for  the  details  of  the 
information  which  we  have  collected. 

The  investigation  in  which  we  have  been 
concerned  has  made  it  evident  that  the 
novelty  of  the  railway  system  has  introduced 
a  variety  of  new  mechanical  causes,  the  ef- 
fects of  which  have  not  yet  had  time  fully 
to  develope  themselves,  on  account  of  the 
extent  and  number  of  new  railways,  and  the 
rapidity  with  which  they  were  constructed, 
in  many  cases  scarcely  giving  breathing  time 
to  the** engineers,  by  which  to  observe  and 
profit  by  the  experience  of  each  successive 
new  construction.  Thus  it  has  happened 
that  some  portions  of  mechanism  and  struc- 
ture have  been  made  too  weak,  or  placed  in 
unfavorable  combinations  ;  and  hence  some 
unavoidable  but  most  lamentable,  and  some* 
times  fatal  accidents,  have  been  occasioned. 
It  also  appears  that  there  exists  a  great  want 
of  uniformity  in  practice  in  many  most  im- 
portant matters  relating  to  railway  engineer- 
ing, which  shows  how  imperfect  and  deficient 
it  yet  is  in  leading  principles. 

But  we  have  also  observed  throughout  the 
present  inquiry  that  the  engineers  have  been 
already  warned  by  experience  of  the  neces- 
sity for  increasing  the  strength  of  bridges 
employed  in  railways;  and  of  watching 
more  narrowly  their  construction,  so  as  to 
render  them  as  strong  as  possible.  Accord- 
ingly we  have  found  that  the  original  struc- 
ture of  all  those  bridges  which  had  shown 
the  least  signs  of  weakness,  has  been  care- 
fully altered  and  strengthened,  so  as  to  leave 
no  apparent  cause  for  apprehension ;  while 
in  new  bridges,  better  and  stronger  combi- 
nations are  adopted. 

And  in  conclusion,  considering  that  the 
attention  of  engineers  has  been  sufficiently 
awakened  to  the  necessity  of  providing  a 
superior  abundant  strength  in  railway 
structures,  and  also  considering  the  great 
importance  of  leaving  the  genius  of  scien- 
tific men  unfettered  for  the  development 
of  a  'subject  as  yet  so  novel  and  so  ra- 
pidly   progressive  as  the    construction  of 
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railways,  we  are  of  opinion  that  anj 
legislative  enactments  with  respect  to  the 
forms  and  proportions  of  the  iron  stractnres 
employed  therein  would  be  highly  inexpe- 
dient. 

We  wonld,  however,  direct  attention  to 
the  general  conclusions  we  have  arrived  at 
from  oar  own  experiments  and  from  the  in- 
formation supplied  to  us,  namely, — 

That  it  appears  advisable  for  engineers  in 
contracting  for  castings  to  stipulate  for  iron 
to  bear  a  certain  weight  instead  of  endea- 
vouring to  procure  a  specified  mixture. 

That  to  calculate  the  strength  of  a  parti- 
cular iron  for  large  castings  the  bars  used 
as  a  unit  should  be  equal  in  thickness  to  the 
thickest  part  of  the  proposed  casting. 

That,  as  it  has  been  shown  that  to  resist 
the  effects  of  reiterated  flexure  iron  should 
scarcely  be  allowed  to  suffer  a  deflection 
equal  to  one- third  of  its  ultimate  deflection, 
and  since  the  deflection  produced  by  a  given 
load  is  increased  by  the  effects  of  percussion, 
it  is  advisable  that  the  greatest  load  in  rail- 
way bridges  shoulJ  in  no  case  exceed  one- 
sixth  of  the  weight  which  would  break  the 
beam  when  laid  on  at  rest  in  the  centre. 

That  as  it  has  appeared  that  the  effect  of 
velocity  communicated  to  a  load  is  to  in- 
crease the  deflection  that  it  would  produce 
if  set  at  rest  upon  the  bridge,  and  also  that 
dynamical  increase  in  bridges  of  less  than 
40  feet  in  length  is  of  sufficient  import- 
ance to  demand  attention, — may  even  for 
lengths  of  20  feet  become  more  than  one- 
half  of  the  statical  deflection  at  high  velo- 
cities, but  can  be  diminished  by  increasing 
the  stiffness  of  the  bridge,»-it  is  advisable 
that,  for  short  bridges  especially,  the  in- 
creased deflection  should  be  calculated  from 
the  greatest  load  and  highest  velocity  to 
which  the  bridge  may  be  liable ;  and  that 
a  weight  which  would  statically  produce  the 
same  deflection  should,  in  estimating  the 
strength  of  the  structure,  be  considered  as 
the  greatest  load  to  which  the  bridge  if 
subject. 

Lastly  ;  the  power  of  a  beam  to  resist  im- 
pact varies  with  the  mass  of  the  beam,  the 
striking  body  being  the  same,  and  by  in- 
creasing the  inertia  of  the  beam  without 
adding  to  its  strength  the  power  to  resist 
impact  is  within  certain  limits  also  increased. 
Hence  it  follows  that  weight  is  an  important 
consideration  in  structures  exposed  to  con- 
cussions. 

Whilst,  however,  we  lament  that  the 
limited  means  which  have  been  placed  at 
our  disposal,  and  the  great  time  required 
for  such  investigations,  have  compelled  us 
to  leave  in  an  imperfect  state,  or  even  to 
neglect  altogether,  many  interesting  and 
important  branches  of  experimental  inquiry, 
we  trust  that  the  facts  and  opinions  which 


we  have  been  enabled  to  collect  wUl  serve 
to  illustrate  the  action  which  takes  plaee 
under  varying  circumstances  in  iron  r^way 
bridges,  and  enable  the  engineer  and  mecha- 
nic to  apply  the  metal  with  more  confidence 
than  heretofore. 

WKOITBSLVr. 

Robert  Willis. 
Hbnrt  Jambs. 
Georob  Rbnnib. 

W.    CUBITT. 

Eaton  HoDGKiMtow 
Douglas  Galtok, 
Lieut.  Royal  BngineerSf  Secretary. 
Whitehall,  JTuty  26,  1849. 


PARKINSON  (of  BURT's)  PATBNT  IMPROYB- 

ments  in  mbasurino  and  register- 
ing the  flow  of  liquids. 

The  liquid  meter  specified  under   this 
patent,  of  which  want  of  room  prevented  us 
from  giving   an  account  last    week,  con- 
sists   of   a  tub-shaped   vessel    in   halves, 
nnited  at  the  centre  by  flanges,  to  which 
are  attached  the  edges  of  an  elastic  hf. 
Upon  the  top  of  the  vessel  is  a  Talve-boZ| 
into  which  water    flows  from  the   maiB, 
and  which  communicates  with  the  top  end 
with  the  bottom  (by  a  vertical  tube)  alter- 
nately.    Two  curved    plates    are   riveted 
together  on  either  side  of  the  elastic  bag, 
and  constitute  a  species  of  piston.  A  slide  is 
placed  in  the  valve- box  which,  as  it  is  mored 
to  and  fro,  establishes  a  communication  be- 
tween the  main  and  the  spaces  above  and 
beneath  the  piston,  and  also  between  them 
and  the  outflow  pipe  alternately.  The  Tslve 
is  worked  by  a  toothed  segment,  which  is 
keyed  on  a  spindle,  which,  passing  through 
a  stuffing-box  in  the  valve-box,  carries  ont- 
side  a  plate  with  two  teeth,  into  the  space 
between  which  a  projection  on  a  tumbler 
lever  works.    The  piston  is  connected  by  a 
chain  to  a  rod,  which  slides  in  a  stuffing* 
box  in  the  top  of  the  vessel,  and  carries  at 
top  a  toothed  rack,  into  which  gears  a 
pinion  keyed  upon  a  spindle  which  earriea 
another  pinion  that  gears  into  a  horisontal 
rack,  which  is  fitted  with  a  lever  haTorig  a 
click,  that  at  every  movement  of  the  hori- 
zontal rack  causes  a  ratchet  wheel  to  make 
one- tenth  of  a  revolution.    This  movement 
is  communicated  to  a  registering  apparatus 
in  the  usual  way.    The  horisontal  rack  is 
made  to  impart  motion  to  the  tumbler  lever. 
Supposing  the  water  to  flow  from  the  main, 
through  the  valve  box,  into  the  top  of  the 
vessel  above  the  piston,  which  will  thereby 
be  gradually  forced  to  the  bottom  of  it,  then 
the  water  which  was  beneath  the  piston  will 
be  forced  out  up  the  vertical  pipe  througla 
the  outflow,  and  when  the  piston  has  anited 
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at  the  bottom  it  will  draw  the  rod  down, 
and  by  meani  of  the  connecting  parts  will 
raiae  the  tumbler  leTer  beyond  tiie  the  per- 
pendicular, when  it  will  fall  on  the  other 
aide,  and  through  the  toothed  aegment,  and 
gearing  will  reverae  the  position  of  the  Yalye, 
upon  which  the  water  will  descend  through 
the  Tertical  pipe  into  the  bottom  of  the 
Teasel,  and  force  what  water  waa  aboye  the 
piaton  through  the  outflow  pipe.  As  the 
piaton  aacendte  it  will  gradually  push  the  rod 
up,  and  thereby  reverse  the  position  of  the 
▼alve.  A  modification  of  this  meter  ia  de- 
aeribed,  in  which  the  elastic  bag  is  replaced 
by  a  non-elastio  piston. 


aPBCIFIOATIONS  OF  BM0LI8H  PATBNT8  IK- 
BOLLBD  DtJRXMO  THB  WBBK  BNDIKO 
VBBBUABT  14tH,  1850. 

John  Knowlts,  Heysham  Tower,  near 
Laneaater,  eaquire.  For  improvementg  in 
ike  t^hcaium  tmd  eomb^tatUm  iff  mineral 
mid  vegetable  products;  also  in  obtaining 
produeie  /rom  mineral  and  vegetable  eub" 
etemeee,  tmd  m  the  generation  and  appliea' 
tien^f  heat.   Patent  dated  August  9,  1848. 

The  improvements  sought  to  be  secured 
under  this  patent  relate  chiefly  to  painta  or 
pigmenta. 

!•  The  patentee's  first  product  is  obtained 
by  reducing  silicate  of  manganese  to  powder, 
then  grinding  it  up  with  oU.  The  result  is 
a  pigment  of  a  light  brown  colour,  which 
may  be  employed  alone  or  mixed  with  per- 
exiile  of  iron,  oxide  of  zinc,  or  other  colour- 
ing materiala  to  give  them  tone  and  body. 
Or  instead  of  the  silicate  of  manganeae, 
corundum,  greystone,  limestone,  feldspar, 
blue  clay,  Kimeridge  coal,  jet,  anthracite, 
any  of  Uie  varietiea  of  pyritea  of  iron,  iron 
orea,  the  reaiduum  of  copper,  antimony  and 
araenieal  orea  reduced  to  a  triable  state,  and 
aimilar  mineral  substances,  maybe  employed. 
The  grinding  surfaoea  are  made  hollow  and 
kept  cold  by  the  passage  of  cold  water 
tiirough  them,  and  have  a  motion  communi- 
eated  to  them  similar  to  that  employed  in 
grinding  glaaa. 

2.  To  purify  the  crude  oxidea  of  zinc,  which 
contain  aulphur  and  other  Impuritiea,  they 
are  to  be  dissolved  in  sulphuric  acid,  and  the 
aolatioB  allowed  to  atand  until  the  impuritiea 
have  aettled,  when  the  clear  solution  is  de- 
canted off,  and  a  solution  of  carbonate  of 
aoda  added  to  precipitate  the  zinc,  which  ia 
dried  and  reconverted  into  oxide  of  zinc, 
when  it  ia  ready  to  be  used  as  a  paint  or 
pigment.  The  sulphate  solution  is  converted 
into  the  carbonate  solution,  and  rendered 
again  applicable.  Hydrochloric,  muriatic, 
or  acetic  add,  may  be  used  instead  of  sul- 
phnric  add.   Or,  instead  of  the  preceding 


process,  the  crude  oxide  may  be  ground  up 
with  lime,  or  carbonate  of  lime,  or  carbon- 
ate of  lime  and  magnesia  combined. 

3.  It  is  proposed  to  employ  the  carbona- 
ceous reaiduum  from  the  manufacture  of 
prusdates  of  aoda  and  potash  as  a  pigment, 
also  aa  a  manure,  and  deodorant.  To  render 
the  residuum  fit  to  be  employed  as  a  pig- 
ment, it  is  to  be  wathed  and  ground  op  with 
oil.  Or,  muriatic  acid  is  added  to  the  resi- 
duum for  the  purpose  of  combining  with  the 
oxide  of  iroii  which  it  contains,  and  forming 
a  salt  of  iron.  It  is  then  washed  in  water  to 
carry  off  the  saline  and  other  imparities, 
and  is  ready  for  use.  The  resulting  product 
is  termed  by  the  patentee  "horn  black," 
and  may  be  employed  as  a  black  pigment, 
alone,  or  mixed  with  any  of  the  substances 
before  enumerated.  The  residoum  may  be 
used  as  manure,  either  as  first  obtsined,  or 
when  deprived  of  its  iron ;  and  may  be  ap- 
plied in  its  natural  state  to  the  deodorising 
of  noxious  substances. 

4.  To  clarify  and  bleach  linseed  oil,  &c., 
it  is  proposed  to  cause  it  to  flow,  in  finely- 
divided  streams,  down  a  tower  with  glazed 
sides,  and  to  encounter  a  current  of  air 
forced  up  in  a  contrary  direction,  so  that  it 
may  be  subjected  to  the  action  of  light  and 
air.  The  aame  apparatus,  with  the  addition 
of  steam  pipea,  may  be  applied  to  the  eva- 
poration and  concentration  of  syrups  and 
saccharine  solutions.  Or,  instead  of  steam, 
cold  water  may  be  caused  to  flow  through 
the  pipes,  and  the  apparatus  be  then  applied 
to  cooling  heated  liquids. 

5.  The  last  improvement  refers  to  certain 
steam-boiler  furnaces,  which  were  the  subject 
of  a  former  patent  granted  to  Mr.  Knowlys, 
and  consists  in  causing  the  flues  of  two  fur- 
naces, placed  on  either  side  of  the  boiler,  to 
descend,  and  then  turn  up  and  open  into  a 
tube,  placed  concentrically,  and  within  the 
boiler,  which  leads  to  the  chimney. 

C/atf9ia. — 1.  The  mode  described  of  grind- 
ing colours. 

2.  The  application  of  the  various  sub- 
stances enumerated  under  the  first  head  of 
the  specification,  either  alone  or  combined 
with  ordinary  colouring  materials,  aa  paints 
or  pigments. 

3.  The  mode  of  purifying  the  crude  oxides 
of  zinc  by  the  process  above  described. 

4.  The  employment  with  the  crude  oxidea 
of  sine  of  lime,  of  carbonate  of  lime,  or 
oarbonatea  of  Ume  and  manganese,  com- 
bined, for  the  purpose  of  rendering  them  fit 
for  being  used  with  paints  or  pigments. 

5.  The  application  of  the  carbonaceoua 
residuum  obtained  in  the  manufacture  of 
prusdatea  of  potash  and  soda,  when  treated 
aa  described,  either  alone  or  combined  with 
other  materials,  as  a  paint  or  pigment. 

6.  The  application  of  the  said  residuum 
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either  when  in  iU  natural  atate^  or  when  de- 
prived of  its  iron  as  a  manure. 

7.  The  application  of  this  reaidnom,  in 
its  natural  state,  to  the  deodorizing  of  noxi- 
ous substances. 

8.  The  employment  of  the  apparatuses 
for  the  clarifying  and  bleaching  linseed  and 
other  oils  and  fats,  for  evaporating  and  con* 
oentrating  syrups  and  saccharine  iolutions, 
and  for  cooling  liquids. 

9.  The  use  and  application  of  a  pyrome- 
ter attached  to  the  subliming  vessel.  [A 
cover  is  placed  on  the  vessel,  so  as  to  leave 
an  air-  space  between  the  two,  to  prevent  too 
great  a  radiation  of  heat ;  and  the  heat  of  the 
exterior  of  the  vessel  will  be  indicated  by  a 
pyrometer  on  a  dial  in  the  usual  way.] 

We  could  not  discover  in  any  portion  of 
the  specification  even  the  word  **  pyrome- 
ter," much  less  a  description  of  it,  unlets 
it  be  the  concluding  part  of  the  claim,  which 
we  have  put  between  brackets,  and  is  so  un- 
intelligible that  it  may  be  taken  either  as 
referring  to  the  pyrometer  or  the  arrange- 
ment described  under  the  fifth  head  of  the 
specification. 

William  Thomas,  Cheapside,  merchant, 
and  John  Marsh,  foreman  to  the  said 
William  Thomas.  For  improvementt  in  the 
tnantifacture  of  looped  fabric8t  etaye,  and 
other  parte  of  dreee ;  aUo  an  apparatue  for 
meaeuring.    Patent  dated  August  9,  1849. 

The  patentees  describe  and  claim— 

1.  A  machine  for  making  looped  fabrics, 
as  described,  constrocted  generally  on  the 
same  principle  as  the  well-known  circular 
weaving  loom  (tricoteur)  of  the  late  Sir 
M.  I.  Brunei,  but  varying  in  the  details. 
There  is  a  circular  plate,  which  is  made  to 
rotate  by  hand  through  the  intervention  of 
suitable  toothed  gearing,  the  periphery  of 
which  plate  carries  a  number  of  needles. 
Above  them,  at  one  point  of  the  frame,  there 
is  a  cylinder,  having  on  the  inner  end  a 
toothed  wheel,  which  gears  into  the  spaces 
between  the  fixed  ends  of  the  needles,  while 
the  other  end  of  the  cylinder  is  furnished 
with  plates  which  penetrate  into  spaces  be- 
tween the  needles,  near  the  beards,  and  force 
down  the  thread,  which  is  fed  under  it  by 
an  eye,  as  usual,  and  is  to  form  the  loops. 

The  rotation  of  the  circular  plate  imparts, 
by  means  of  the  needles  and  toothed  wheel,  a 
rotary  motion  to  the  cylinder  and  plates, 
whereby  the  loops  are  successively  formed, 
and  then  carried  to  a  point  where  tiie  press- 
ing and  knocking  off  are  effected,  by  means 
of  a  presser  wheel  above  the  needles,  which 
doses  up  the  loops,  while  a  wheel  underneath 
them  knocks  the  work  off  over  the  beards  of 
the  needles  on  to  the  new  loops.  A  plate  is 
provided  for  keeping  the  work  off  the  beards 
previouily  to  its  being  acted  on  by  the  pres- 
per  wheel,    yfhea  it  is  desired  to  introduce 


an  ornamental  or  weft  thread,  the  patentees 
use  a  pattern  roller  and  guide;  the  roller 
being  caused  to  act  on  the  needles  in  such 
manner  that  some  of  them  are  raised  while 
the  rest  remain  statisnary,  and  the  thread 
passed  over  or  under  them  accordingly. 
Two  brush  rollers  are  eho  used,  and  made 
to  rotate  towards  the  centre  of  the  plate, 
so  as  to  sweep  the  weft  from  the  beards 
on  to  the  work. 

2.  To  manuficture  stay  cloth,  or  fabrics 
which  have  to  be  widened  or  narrowed,  it  is 
proposed  to  construct  the  reed  in  several 
parts,  and  to  remove  each  piece  separately 
out  of  the  way,  care  being  taken  to  cut  that 
portion  of  the  warp  which  passes  through 
the  part  of  the  reed  to  be  removed,  and  knot 
it  behind,  and  which  is  to  be  returned  to 
its  place,  and  the  warp  joined  to  the  work 
as  &e  fabric  is  to  be  widened. 

3.  It  is  proposed  to  manufacture  stay 
cloth  by  weaving  two  fabrics  at  the  same 
time,  and  uniting  them  in  certain  parts  by 
means  of  stitching  warp,  vrith  the  ezoeptbn 
of  where  bones  are  to  be  introduced.  And 
also  to  throw  in  additional  weft  or  wadding 
between  the  fabrics,  which  is  securely  held 
by  the  stitching  warp. 

4.  For  ornamenting  stay  fiabrics,  a  silk 
thread  is  to  be  introduced,  and  the  fabric 
woven  in  such  manner  that  it  may  appear 
upon  the  upper  or  under  side  according  to 
the  pattern  to  be  produced. 

5.  An  improvement  in  the  apparatus  for 
tambour-stitching,  described  vol.  l.,  p.  114, 
is  next  specified,  which  consists  in  giving 
a  to  and  fro,  as  well  as  a  sideway  motion  to 
the  thread  carrier,  for  the  purpose  of  passing 
the  thread  over  the  hook,  by  means  of  a  sys- 
tem of  levers  actuated  by  cams  on  the  main 
rotary  shaft. 

6.  As  a  substitute  for  ladies'  hoops,  the 
patentees  suggest  the  employment  of  hollow 
pieces  of  wood,  threaded  on  a  cord  of  elastie 
material ;  or  the  wood  may  be  solid,  and 
united  at  the  ends  by  some  suitable  elastic 
fabric. 

7.  Instead  of  padding  to  improve  the 
bust,  a  fabric  composed  of  bristles  or  bones, 
and  blocked  into  the  required  ahape,  is  to 
be  used. 

8.  To  manufacture  moreen  to  be  used  for 
crinoline,  bristles,  or  other  stiff  materials, 
are  to  be  introduced  during  the  operation 
of  weaving,  or  into  spaces  left  for  that 
purpose  in  the  fabric. 

9.  The  improved  fastenings  consist  of  a 
number  of  clips,  attached  to  a  piece  of  tape, 
which  embrace  two  cords  stitched  in  the 
opposite  edges  of  the  stays  or  articles  of 
dress  respectively,  so  that  aa  the  clips  are 
slidden  up  or  down,  the  stays,  &c.,  will  be 
fastened  or  unfastened  accordingly- 

JonN  RuTHVKN,  Edinburgh,  C.B.    Fbr 
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tMiproMmaito  tfi  propBWng  and  wmgaHng 
$k^f  vuttlt,  or  boaU,  by  »ieam  or  other 
powers,  (A  eommunication.)  Patent  dated 
Angnit  10, 1849. 

The  labject  of  thli  patent  b  a  icheme  for 
rabmarine  propelling,  which  may  be  con- 
lidered  "ka  an  improYement  on  that  which 
was  brought  forward  tome  years  ago  by  Mr. 
RuthTen,  and  failed. 

CZaiflw.^-1.  The  combination  of  a  oen- 
trifbgal  pump  and  curved  plates,  whereby 
the  water  is  drawn  in,  raised^  and  ejected,  u 
described. 

2.  Hie  affixing  of  moveable  nozzles  on  the 
statiomury  pipes,  which  may  be  moved  in  a 
Tertical  plane  either  fore  or  ait,  or  np  or  down, 
whereby  the  direetion  of  the  vesiel  will  be 
changed,  or  its  progress  stopped,  without 
the  use  of  the  yalres. 

Wu^LiAM  FvBMBSs,  Lswton-street,  Li- 
Terpool,  builder.  For  improvemenie  in 
wmekmerp  for  euttinfff  ftimm^,  planing^ 
moulding,  dovetaiHng,  boring,  mortieing, 
tongueing,  grooving,  and  eawing  wood;  also 
for  sharpening  and  grinding  tools  or  ««r- 
/aees;  and  also  in  welding  steel  to  east  iron. 
Patent  dated  August  9,  1849« 

The  patentee  describes  an  ingenious  ar- 
rangement  and  conatruction  of  machinery 
for  effecting  the  di£ferent  operations  enume- 
rated in  tiie  title  of  the  patent,  but  of  which 
no  intelligible  notion  can  be  conreyed  with- 
out the  help  of  engravings.  The  improve- 
ment in  welding  cast  iron  to  steel,  consists  in 
placing  the  heated  steel  in  a  mould,  and  pour- 
ing the  melted  oast  iron  upon  it — due  precau- 
tion being  taken  for  the  escape  of  the  surplus 
molten  metal.  Or,  the  ^teel  may  be  first 
covered  with  powdered  borax.  (The  latter 
part  of  Mr.  Furness's  invention  has  been 
already  patented  by  Mr.  Perlbach.  (See 
Meeh,  Mag,,  vol.  xlviii.,  p.  113.) 

AnTHua  Hows  Holdbworth,  of  the 
Beacon,  Dartmouth,  Esq.  For  improve^ 
menis  in  the  construction  of  marine  steam 
boilers  and  funnels  of  steam^boats  and  ves- 
sals.    Patent  dated  August  9,  1849. 

The  object  of  this  invention  is  to  render 
steam  vessels  less  liable  to  accidents  from 
fire  tlum  at  present,  and  also  to  prevent  the 
injuiions  eifeets  to  the  health  of  firemen, 
arising  from  the  deterioration  of  the  air 
which  they  breathe,  by  its  coming  in  contact 
with  iron  heated  by  the  direct  action  of  fire. 
With  these  views— 

1.  The  portion  of  the  funnel  beneath  the 
upper  declc  is  surrounded  with  a  casing,  and 
water  is  made  to  flow  into  the  space  thus 
formed  between  the  two,  at  bottom  from  a 
roiervoir,  which  is  filled  by  the  action  of  the 
paddles.  An  outflow  pipe  is  adapted  to  the 
top  of  the  space  for  the  escape  of  the  surplus 
water. 


2.  The  screens  to  the  fire-doors  are  con- 
structed of  iron  plates,  so  as  to  have  a  hol- 
low interior,  into  which  water  is  supplied 
from  the  steam  boiler  by  means  of  hollow 
hinges  or  pipes,  and  then  returns  to  the 
boiler  through  similar  channels. 

Claims. — 1.  Arranging  smoke-box  or  fire- 
doors,  or  screen* doors  to  fire-doors,  in  ma- 
rine steam  boilers,  so  that  water  may  circu- 
late therein. 

2.  The  circulation  of  water  in  spaces 
within  casings  to  the  funnels  to  marine 
steam  boilers. 

[If  the  reader  will  refer  to  the  specifica- 
tion of  Messrs.  Lamb  and  Bunners,  vol. 
L.,  p.  553,  he  will  find  some  arrange- 
ments very  similar  to  the  preceding.] 

Alvrsd  Vinobnt  NswToir,  Chancery- 
lane.  For  improvements  in  derricks  for 
raising  heavy  bodies,  (A  communication.) 
Patent  dated  August  9, 1849. 

This  improved  derrick  has  a  boom  which 
projects  from  either  side  of  the  maat, 
instead  of  from  one  side  only,  as  has  hither- 
to been  customary,  which  is  supported,  and 
free  to  turn  in  suitable  bearings,  on  the  top  of 
a  triangular  pyramidal  frame,  which  is  com- 
poaed  of  three  standards  united  and  strength- 
ened by  diagonal  braces  and  cross- ties. 
These  braces  and  ties  are  made  to  overlap 
one  another  in  such  manner,  that  the  same 
bolt  serves  to  retain*  two  of  them  in  posi- 
tion. The  lower  part  of  the  frame  is  con- 
nected to  a  circular  frame,  having  a  rail  on 
the  under  face,  on  which  travel  two  friction 
rollers,  which  are  put  in  motion  by  means  of 
a  toothed  pinion  gearing  into  teeth  cut  on 
portions  of  their  peripheries.  The  outer 
ends  of  the  axles  of  the  friction  wheels  are 
united  by  a  band,  which  is  connected  by  a 
trace-rod  to  the  rear  end  of  the  boom,  and 
serves  as  a  bearing  for  the  pinion,  while  the 
inner  ends  are  turned  up  and  fitted  with 
smaller  friction  wheels,  which  bear  against 
the  inner  edge  of  the  circular  frame,  whereby 
the  strain  is  transferred,  through  the  inter- 
vention of  the  brace-rod,  from  the  boom,  in 
a  vertical  and  horizontal  direction,  to  the 
frame.  The  boom  is  made  to  swing  round 
in  any  required  direction  by  the  friction 
wheels  being  made  to  travel  round  the  cir- 
cular frame.  To  facilitate  the  removal  of 
the  derrick  from  place  to  place  along  the 
works,  rollers  are  fitted  to  the  lower  part 
of  the  frame,  and  arranged  so  that  two  of 
the  standards  shall  rest  upon  one  of  a  line 
of  rails,  and  the  third  standard  upon  the 
other.  The  fore  end  of  the  boom  is  con- 
structed of  two  pieces  of  timber,  which,  em- 
bracing the  mast,  are  secured  to  the  rear 
end,  and  have  sufficient  space  between  them 
to  allow  of  a  block  sliding  to  and  fro.  The 
block  carries  a  puUey,  oyer  which  passes  the 
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rope  used  for  hoisting,  and  then  over  a 
Eecond  pulley,  down  through  the  lower  part 
of  the  maat,  which  is  made  hollow  for  that 
purpose,  round  the  barrel  of  the  windlass. 
Two  smaller  ropes  are  attached  to  the  fore 
and  aft  ends  of  the  block,  the  one  passing 
over  a  pulley  in  the  extremity  of  the  boom, 
and  then,  together  with  the  other,  over  the 
pulley  in  the  mast,  for   the  purpose   of 


causing  it  to  travel  to  and  fro  upon  the 
boom.  The  boom  is  stayed  by  braces  at- 
tached to  a  plate  on  the  mast-head ;  those 
which  support  the  fore-end  of  the  boom. 
being  made  to  branch  out  on  both  sides  of 
it  to  give  free  passage  to  the  ropes. 

C/atm.^The  construction  and  arrange- 
ment of  parts  constituting  the  improved 
derrick. 
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Loais  Jean  Jacques  Viscount  de  Serionne,  of 
Paris,  for  certain  improvements  in  the  manufkctore 
of  buttons,  and  in  the  apparatus  and  machinery 
used  therein.    February  d ;  six  months. 

Bryan  Donkln  the  younger,  of  Bermondsey,  Sur- 
rey, civil  engineer,  and  Barnard  William  Farey,  of 
Old  Kent-road,  in  the  said  county,  civil  engineer, 
for  improvements  in  steam  engiues,  and  an  im- 
proved fluid  meter.    February  9;  six  months. 

Read  Holliday,  of  Huddersfleld,  for  improve- 
ments in  lamps.    February  11;  six  months. 


William  Blinkhom,  of  Sutton,  Lancashire,  glass 
manuflicture]^  for  certain  improvements  in  machi- 
nery to  be  used  in  the  manufacture  of  glass.  Feb- 
ruary 1 1  ;  six  months. 

James  Webster,  of  Leicester,  engineer,  for  im- 
provements in  the  production  of  gas  for  the  pur- 
poses of  light.    February  12 ;  six  months. 

John  Macintosh,  of  Bemers-street,  Oxford-street, 
Middlesex,  civil  engineer,  for  improvements  in 
obtaining  power,  in  the  floating  of  bodies,  and  in 
conveying  fluids.    February  12;  six  months. 
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Addresses.  8o]i||aeti  of  Design. 

Manchester  .m  ••*  u*  ••.  m«  m*  cm  m.  •••  Dme  9^ng. 

Cheltenham  m.m.....^....- Porte- fleur  brooch. 

Birmingliam,  &  Berwick- street, 
London Bracket  for  Venetian  blinds. 

Sheffield    Pocket  knife. 

Upper   Ground  -  street,   Black- 
friars Ladle  for  pouring  melted  me- 
tallic and  other  substaneea. 

Bishopsgate  street,  Without   ...  An  instrument  for  drawing 

blood. 

Motcomb^treet,  Belgrave-sqr.,  Accelero  clasp. 

Norwich    Water  closet. 

Arundel -place,  Uaymarket ...».  Brush. 

}(  flnperial  mangle  and  wring- 
Scarborough.... N. \      ing  machine,  with  hoiiaon- 
t     tal  spring  pressure. 


Date  of 

RegUtra- 

tion. 

No.  in 
the  Re- 
gister. 

Proprietors'  Names. 

Feb.   8 
9 

2177 
2178 

2179 

Louis  Rodolph  Bodmer 

Martin,  Baskett,    and 

Martm  .m  ..» ••■ ... ...  .m 

Cope  and  CoUIiuod. 

2180 
2181 

John  Lingard 

II 

Scott  and  Thompson... 

11 

2182 

W.  Kidston  and  Co. ... 

12 

2183 
2184 
2185 
2186 

Wm.  Brooksby  Crabb. 
John  St.  Quentin   ...... 

13 

Enoch    Oldfield    Tin- 
dall     and     Lorenzo 
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BROOMAN's  patent  8UGAR  DBPVftATING  AND  ICOULDINO  APPARATVS* 
(Patent  dated  AngoBt  1«,  184S.    Specification  enrolled  Febroaiy  16, 1850.) 

The  improvements  embraced  in  this  patent  (communicated  to  the  patentee  from 
abroad)  have  mostly  reference  to  the  machine  commonly  known  by  the  name  of 
the  **  Hydro  Extractor,**  which  acts  bv  centrifugal  agency,  or  to  modifications  of 
that  macnine,  in  order  to  adapt  it  to  other  purposes  than  drying. 

Firsi,  A  mode  is  described  of  close-steaming  goods  while  undergoing  the  eentri- 
fiigal  expelling  process.  The  revoMng  vessel  is  made  of  two  concentric  cylinders, 
between  which  the  steam  is  admitted,  and  so  confined  as  to  act  inwards  upon  the 
goods. 

Second,  A  verv  ingenious  method  follows  of  working  ^  pair  of  centrifugal 
machines,  accordmg  to  which  the  power  which  is  accumulated  in  the  working  of 
one  machine  is  transferred,  when  at  its  maximum,  to  work  or  assist  in  working  the 
other  machine. 

Third*  An  improved  method  of  discharging  or  unloading  centriftigal-acting  ma- 
chines. 

Fourth,  An  improved  construction  of  cylinder  for  such  machines. 

Fifth.  An  improved  mode  of  fixing  wire-gauze  strainers,  when  such  are  em- 
ployed. 

Sixth,  A  method  of  forming  or  moulding  substances,  and  also,  when  required,  of 
depurating  them  at  one  and  the  same  time.  We  give  at  length  the  details  of  this 
method,  which  is  remarkable  for  its  novelty,  and  likely,  in  its  application  to  sugar, 
to  be  of  more  than  ordinary  importance  :— 

**  Fig.  1  is  a  vertical  section,  and  fig.  2  a  plan  of  an  apparatus  suitable  for  applying 
this  part  of  the  invention  to  the  manufacture  of  sugar.  B  is  a  cylindrical  receiver, 
open  at  top  and  closed  at  bottom,  into  which  th^  sugar  is  conveyed ;  6^  1/  are  mouth 
pieces  in  the  sides  of  this  receiver,  which  open  into  and  support  at  their  small  ends 
a  series  of  sugar  forms  or  moulds  D  D,  wnich  are  disposed  round  the  cylindrical 
receiver  with  their  broad  ends  outermost.  The  receiver  turns  at  bottom  in  a  step 
B^  and  at  top  in  a  bearing  B'.  C  is  a  drum,  which  is  fastened  at  the  top  and  bottom 
to  the  outside  of  the  receiver  B,  and  has  openings  C^  C\  in  which  the  larger  ends 
of  the  forms  rest.  The  openings  C^C^  are  made  a  little  larger  at  the  top,  to  ulow  the 
forms  to  enter  and  the  projection  D'^  to  fall  into  one  of  the  rings  £.  £  £  are  a  series 
of  rings  of  T  or  angle-shaped  iron,  held  in  their  places  by  brackets  E^  fastened  to 
the  drum  C,  each  ring  holding  a  row  of  forms  JD  D  firm,  and  preventing  their 
moving  outwards.  The  forms  D  D  have  at  their  larger  ends  two  lids,  an  outer  and 
an  inner.  The  outer  lid  D^  is  solid,  and  entirelycloses  the  opening  in  the  end  of 
the  form  when  screwed  up  against  the  inner  lid  iP  by  nuts  I>  IH.  The  inner  lid  is 
formed  of  a  suitable  metal  framework,  covered  with  wire  gause,  and  fits  into  a  recess 
in  the  forms  D  D  ;  it  has  a  round  piece  of  metal  d^  projecting  from  it,  which  passes 
through  the  outer  lid  D^  and  reacnes  the  ring  E,  which  thus  holds  it  tight  upon 
the  form.  The  entire  framework  of  this  apparatus  consists  of  a  bottom  F,  of  the 
shape  shown,  to  which  a  strong  frame  F^  is  nxed,  carrying  the  bearing  B*,''and  of 
two  moveable  sheets  of  iron  F"  F*,  which  are  placed  in  recesses  on  the  form  F*,  and 
thus  form,  along  with  the  frame  F%  a  casing  to  inclose  the  apparatus.  C  is  a 
pulley  connected  with  differential  cones,  which,  in  work,  gradually  increases  the 
speed  of  the  machine.  Q^  is  a  pipe  for  conducting  the  crystallised  sugar  into 
tne  machine,  and  F*  a  pipe  by  which  the  purifying  liquor  ejected  out  of  the  form,  as 
afterwards  explained,  is  carried  off.  The  mode  of  working  the  machine  is  as  fol- 
lows : — The  forms  D  D  and  casings  F'  F"  being  put  in  their  places,  and  the  lids 
D^  D^  screwed  up  tight,  the  sugar,  in  a  suitable  state,  is  brought  through  the  pipe 
G^  to  the  receiver  B.  On  motion  being  given  to  the  machine,  the  sugar  is  forced 
into  the  forms  by  centrifugal  power.  The  machine  is  kept  at  a  slow  motion  until 
the  mass  is  set.  The  lids  D^  D>  are  then  loosened,  by  slackening  the  nuts  IH,  to 
give  passage  to  the  liquid  expelled  from  the  forms.  The  machine  is  caused  to 
revolve  at  a  speed  suitable  to  the  condition  of  the  sugar  to  be  purified ;  and  as  soon 
as  the  syrup  contained  in  the  sugar  in  the  forms  has  been  thrown  off,  a  proper 
quantity  of  the  liquor  used  for  purifying  is  poured  into  the  receiver  B,  which,  by 
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the  eentrifugal  power,  Is  eqatlly  dletribated  among  the  forme,  and  oaoeed  to  pat* 
through  the  lagar.  The  latter  operation  is  repeated  until  the  suffar  is  auffieiently 
purified,  when  the  moulds  ean  be  taken  out  and  the  lugar  remoTed." 

Stpenth.  The  subBtanoes,  instead  of  beiog  moulded  and  depurated  by  the  eentri<- 
fbgal  action  of  the  machine,  may  be  first  formed  in  moulds,  and  then  deporated 

OIUT. 

The  Eighth  and  Ninth  heads  of  the  speeifloation  embrace  modifications  of  the 
methods  described  under  the  sixth  and  seventh. 

The  Ninth  specifies  a  mode  of  depurating  liquids  or  snhstanees  by  the  eombined 
action  of  steam  and  centrifugal  agencT. 

The  Tmuhf  a  like  mode  <?  depuration,  by  the  combination  of  gas  and  centrifugal 
agency, 

Eleventh.  An  improved  centrifugal  filtre-bag.    And, 

Tw€0h  and  Thirteenth,  An  apparatus  for  drying  and  evaporating ;  a  detailed 
description  of  which  we  reserve  for  our  next 


THB  aiiSOTRIC  TXLBOBAPH.— Ma.  BAIN— -VE,  BAKXWXLL. 


Sir, — As  you  inserted  last  week  a 
communication  from  Mr.  Bain,  not  only 
denying  the  novelty  of  my  copying  tele- 
graph, but  containing  personal  charges 
against  me,  I  trust  to  your  sense  of  jus- 
tice for  the  insertion  of  this  reply. 

The  substantial  questions  in  dispute 
between  Mr.  Bain  and  myself  are  these : 
— First,  is  my  copying  telegraph  an  in- 
fringement of  his  patent  for  copying 
types?  Second,  have  I  taken  unfair 
aidvantage  of  the  opportunities  I  had  of 
seeing  his  experiments  for  perfecting  the 
dotting  telegraph  patented  in  1847  7 

The  only  resemblance  between  my 
copying  telegraph  and  Mr.  Bain's  of 
1843,  is,  that  in  both  a  single  marking 
point  passes  several  times  over  difi^erent 
parts  of  the  same  line  of  letters.  To 
carry  out  his  invention,  as  described  in 
the  specification,  the  message  must  be 
set  up  in  metal  types,  which  are  then  to 
be  pressed  against  a  surface  composed 
of  toe  ends  of  fine  insulated  wires,  dis- 
posed like  the  hairs  in  a  brush.  A  metal 
style  fixed  to  a  pendulum  passes  to  and 
fro  across  the  other  surface  of  the  insu- 
lated wires,  arrsngements  being  made 
for  the  wire  surface  to  descend  in  a  slight 
degree  at  each  vibration,  so  that  the 
style  may  pass  over  a  different  part  each 
time.  The  receiving  instrument  is  simi- 
lar, with  the  exception  that  a  fiat  surface 
of  moistened  and  chemically-prepared 
paper  is  substituted  for  the  brush  of 
wires,  on  which  paper  marks  are  made 
by  electro -chemical  decomposition  when- 
ever the  electric  circuit  is  completed,  by 
the  transmitting  style  pressing  against 
any  of  the  wim  in  contact  with  the 


metal  types.  In  my  copying  telegraph, 
the  message  is  written  with  varnish  on 
tin-foil,  which  is  placed  round  a  cylinder 
wherever  a  metal  style  presses,  which  is 
carried  gradually  by  a  traversing  net 
from  end  to  end  of  the  cylinder  as  it 
revolves.  The  paper  to  receive  the 
message  is  also  placed  round  a  cylinder, 
and  whenever  the  style  on  the  trans- 
mitting cylinder  presses  on  the  tin-foil, 
the  electric  circuit  is  completed,  and  a 
mark  is  made,  blanks  being  left  wherever 
the  point  passes  over  the  varnish  writing. 
It  is  true,  that  if  Mr.  Bain  had  thought 
of  writing  on  tin-foil,  he  might,  by  press- 
ing it  against  the  fist  surface  of  insulated 
wires,  have  copied  writing  as  well  as 
metal  types ;  but  it  is  very  evident  that 
he  did  not  think  of  it,  or  he  would  not 
have  adopted  the  tedious  mode  of  setting 
the  message  up  in  type  before  it  was 
transmitted,  instead  of  applying  the  writ- 
ten message  itself  to  the  instrument.  In 
that  case,  too,  the  intermediate  brush  of 
wires  might  be  dispensed  with ;  for  the 
only  object  of  it  is  to  present  a  level 
surface  for  the  style  to  pass  over. 

There  is  this  very  important  difference 
between  Mr.  Bain's  copying  telegraph  of 
1843  and  mine: — His  never  did  and 
never  can  produce  legible  copies  of  types 
or  of  writing  on  separate  instruments. 
It  is  essential  that  eacli  of  the  correspond- 
ing and  distant  pendulums  should  vibrate 
exactly  together  In  every  part  of  their 
paths,  and  as  both  would  be  connected 
with  styles  pressing  against  roogh  and 
different  surfaces,  they  would  become 
irreffular  at  the  first  beat  A  distin- 
guishing feature  of  my  inrention  is,  the 
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prodaction  of  synchronous  movements  in 
separate  instruments  by  electro- magnetic 
regulators,  which  are  brought  into  action 
independently  of  each  other  by  a  balf- 
seeonds*  pendulum  at  each  station.  An- 
other feature  of  my  invention  is,  the 
employment  of  a  ''guideline'*  on  the 
transmitting  instrument,  by  means  of 
which  die  distant  operator  can  tell,  to 
the  thousandth  part  of  a  second,  whether 
there  be  a  variation  in  the  beat  of  the 
two  pendulums,  and  he  is  thus  enabled 
to  correct  them. 

It  will  be  seen  by  Mr.  Bain's  descrip- 
tion and  drawings  of  what  he  terms  his 
**  patent  copying  telegraph  in  its  present 
improved  state,"  that  scarcely  anything 
of  the  original  invention  remains.  For 
the  metal  types,  writing  on  tinfoil  is  sub- 
stituted; the  brush  of  wires  is  aban- 
doned ;  the  movement  of  the  metal 
styles  by  pendulums  has  disappeared; 
and  the  flat  transmitting  and  receiving 
surfaces  are  converted  into  rotating  cylin- 
ders. In  the  specification  of  Mr.  Bain's 
invention,  the  only  claim  made  in  refer- 
ence to  the  telegraph  is,  <*  the  arrange- 
ment for  copying  surfaces  by  means  of 
electricity,  —  described  and  shown  in 
sheet  6."  Nothing  like  that  arrangement 
exists  in  the  "improved"  telegraph, 
which  is,  in  fact,  a  distinct  invention,  not 
secured  by  patent,  and  is  remarkable  for 
its  close  imitation  of  mine,  of  which  I 
consider  it  a  direct  infringement.  In 
tiding  to  avoid  too  great  an  appearance 
of  similarity,  Mr.  Bain  has  in  several 
instances  introduced  complex  mechanism 
for  effecting  the  simplest  purposes.  The 
whole  mechanism  of  my  copying  tele- 
graph consists  of  a  train  of  four  wheels. 

I  now  come  to  Mr.  Bain's  charge,  that 
I  took  undue  advantage  of  his  confidence. 
No  accusation  could  be  more  unwar- 
ranted. I  was,  indeed,  frequently  with 
Mr.  Bain  when  he  was  endeavouring  to 
perfect  his  dotting  telegraph  $  but  the 
patent  had  then  b^n  specified  and  sold 
to  the  Electric  Telegraph  Company. 
Nearly  all  the  experiments  I  saw  had  for 
their  objects  to  facilitate  the  perforation 
of  the  jMiper,  and  to  obtain  clear  and 
well- denned  marks  by  electro-chemical 
decomposition.  The  only  part  of  the 
experiments  I  could  have  turned  to 
account  in  my  invention  was  the  latter ; 
but  I  employ  solutions  different  from 
any  Mr.  Bain  then  used. 

Nothing  in  Mr.  Bain's  statements  sur- 


8 rises  me  more  than  his  assertion,  that  I 
iscontinued  my  visits  without  disclosing 
the  nature  of  my  improvements.     On 
the  contrary,  very  shortly  after  the  idea 
of  the  copying  telegraph  suggested  itself 
to  me,  I  mentioned  it  to  him,  and  exhi- 
bited a  specimen  of  the  form  in  which 
the  letters  would  appear.    He  then  in- 
formed me  that  he  had  secured  copying 
of  all  kinds  by  his  patent  of  1843,  Uiough 
he  had  not  been  able  to  do  it   He  ofSered 
to  give  me  500/.  if  I  could  accomplish  it, 
and  he  proposed  that  I  should  tell  him 
my  plan.     Having  full  confidence  in 
him,  I  disclosed  the  mode  by  which  I 
proposed  to  copy  writing ;  when  he  as- 
serted that  it  was  his  own  plan,  and 
retracted  his  offer.    After  some  remon- 
strance on  my  part,  he  said  he  would 
give  me  the  500/.  if  I  succeeded  within 
a  fortnight;  though  he  stated,  and  re- 
peated again  and  again,  that  the  difficulty 
of  making  two  distant  instruments  to  go 
together  could  not  be  overcome  in  any 
manner.    On  the  following  day,  I  lodged 
a  sealed  paper,  containing  the  substance 
of  my  aisclosure  to  Mr.  Bain,  in  the 
hands  of  a  gentleman,  who  still  retains 
it. 

Mv  application  for  a  patent  was  op- 
posed by  the  £lectric  Telegraph  Com- 
pany, and  by  Mr.  Brett,  and  a  notice  of 
opposition  was  entered  on  behalf  of 
Mr.  Bain,  but  withdrawn.  The  Elec- 
tric Telegraph  Company  (the  possessors 
of  all  Mr.  Bain's  telegraph  patents)  did 
not  allege  that  my  copying  telegraph, 
the  nature  of  which  I  bad  divulged  to 
them,  was  an  infringement.  They  very 
fairly  told  the  Attorney- General  that  I 
had  disclosed  to  them,  in  confidence,  my 
invention,  therefore  Uiey  did  not  oppose 
the  copying  process.  Does  Mr.  Bain 
wish  it  to  be  understood  that,  had  he 
been  in  England,  he  would  have  acted 
differently  ? 

There  are  several  other  misstatements 
in  Mr.  Bain's  communication ;  but  I 
fear  I  have  already  occupied  too  much 
of  your  valuable  space. 

I  am,  Sir,  yours,  &c., 

F.  C.  Bakswbll. 

HampBtead,  Feb.  14, 1850. 

ON  AM  ''additional  MBMOIA*'  OF   BMBB- 
SON  TRS   If  ATHBM4T10IAN. 

Sir, — The  following  letter  containing 
some  additional  memorials  of  Emerson 
has  been  putintooar  hands  by  an  esteemed 
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friendy  with  an  intimation  that  it  ought 
to  be  pnblished ;  and  conceiving  that  we 
conld  not  better  fulfil  the  wishes  of  the 
original  pocneflsor  of  the  document  than 
hj  forwarding  it  for  insertion  in  the 
Mechanics*  Afoffazine,  we  have  seised 
the  opportunity  to  make  a  few  remarks 
OD  the  subjects  to  which  it  relates,  and 
beg  to  offer  the  communication  for  jour 
acceptance.  It  will  be  seen  that  the 
memoir  was  first  published  in  the  Fork 
Chronicle,  but  the  copy  now  before  us  is 
in  manuscript,  and  was  addressed  by  the 
Rev.  William  Bowe,  of  Scorton,  near 
Catterick,  in  Yorkshire,  to  Mr.,  after- 
wards Sir  John,  Byerlev,  formerly  of 
Stockton-on-Tees,  an  able  contributor, 
both  in  his  own  name  and  under  several 
fictitious  signatures,  to  various  mathema- 
tical and  philosophical  periodicals  of  his 
time,  and  who  appears  to  have  contem- 
plated the  publication  of  a  new  edition 
of  the  whole  or  part  of  Emerson's 
works,  to  which  it  was  intended  to 
append  more  copious  particulars  of  the 
life  and  character  of  tnis  extraordinary 
man  than  had  hitherto  been  given.  The 
allusion  to  a  **/orwter  narrative  '*  we  at 
one  time  understood  to  refer  to  an  earlier 
portion  of  the  additional  particulars 
either  published  in  the  Fork  Chronicle 
or  furnished  to  Mr.  Byerley,  but  subse- 

2uent  consideration  has  satisfied  us  that 
[ie  reference  is  really  intended  to  apply 
to  the  memoir  presently  noticed;  though, 
from  the  somewhat  abrupt  termination  of 
the  narrative,  it  may  readily  be  inferred 
that  the  writer  intended  to  add  something 
more  on  the  subject,  and  that  this  is 
merely  a  short  selection  from  the  mate- 
rials m  his  possession.  No  one,  how- 
ever, who  has  read  the  "  most  amusing 
life"  of  Emerson,  as  related  by  his  per- 
sonal friend  and  admirer,  the  Kev.  Wil- 
liam Bowe,  prefixed  to  the  collected  edi- 
tion of  Emerson's  works  (1791),  and 
also  to  his  new  edition  of  the  *'  Tracts  ** 
(1793),  will  for  a  moment  doubt  the 
lUerfU  truth  of  the  following  additional 
sketch  of  his  personal  character  from 
the  same  graphic  pen ;  though  perhaps 
there  are  many  who  would  now  demur 
to  the  estimate  formed  of  the  excellence 
and  utility  of  many  of  his  mathematical 
publications.  It  has  been  asserted,  by 
no  mean  judge,  that  Emerson's  works, 
"  except  those  of  Simpson^  were,  till  a 
comparatively  recent  time,  the  verv  best 
in  our  language;"  and  though  this  is 


undoubtedly  true  in  a  certain  sense,  and 
may  be  considered  as  saying  a  great  deid 
in  favour  of  an  author,  yet  when  we 
consider   the    paucity  of  mathematical 
works  in  those  times,  it  does  not  neces- 
sarily follow  that  the  works  themselves 
are  of  a  high  and  lasting  character,  or 
that  the  author  has  succeeded  in  digest- 
ing his  subjects  in  the  most  desirable  or 
methodical  manner.    Such,  indeed,  is 
not  bv  any  means  the  case^  as  will  be 
abundantly  evident  to  any  one  who  will 
take  the  trouble  to  examine  the  whole  or 
any  considerable  portion  of  the  Cydo- 
mathesis.    This  is  obviously  the  opinion 
of  the  writer  just  quoted;  for  he  adds, 
"  that  a  considerable  number  of  Emer- 
son's processes  are  marked  with  peculiar 
elegance  and  considerable    powers    of 
invention ;  still  there  is  apparent  in  all 
of  them  a  want  of  that  power  of  gene- 
ralisation which  distinguishes  the  highest 
order  of  minds.    His  '  Method  of  In- 
crements'  is  the  most  original  of   his 
works ;  and  his  '  Doctrine  of  Fluxions  ' 
is  perhaps  the  most  elegant.    His  *  Me- 
chanics *  is  the  work  by  which  he  is  most 
generally  known — a  circumstance  pro- 
ably  owing  to  its  containing  descriptions 
of  so  many  of  the  most  usual  and  useful 
machines;  but  it  is  a  work  sing^ularly 
crude  and  ill-diffested,  and  not  less  sin- 
gularly incompfete  in  even  the  enun- 
ciation of  the  most  important  principles 
of  mechanical   science." — Penny   Cy^ 
chp.j  arl.,  Emerson.  In  addition  to  what 
is  above  stated,  we  would  respectfully 
submit,  that  a  more  close  examination  of 
many  of  Emerson's  other  publications 
would  have  compelled  the  writer  to  in- 
clude them  in  the  same  category.    His 
"  Geometry"  owes  its  chief,  and,  in- 
deed, only  value  to  the  many  curious 
and  occasionally  useful  results  which  it 
contains,  but  considered  as  a  system  of 
geometry,  it  will  admit  of  no  comparison 
with  the  original  edition  of  '*  Simpson's 
Euclid,"  or  the  excellent  and  valuable 
compilation  of  his  talented  opponent,  the 
Woolwich  Professor,  of  whom  it  has 
been  truly  remarked,  that  he  has  been 
as  much  under  as  Emerson   has  been 
over- rated.    Of  the  *' Treatise  of  Alge- 
bra "  still  less  can  be  said  in  its  favour, 
since  its  execution  confessedly  falls  far 
below  that  of  several  of  its  predecessors, 
amongst  which  may  be  enumerated  the 
treatises  by    Newton,    Madaurin,  and 
Simpson.    Were  it  not  for  the  "  great 
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Yariety  of  problems  in  the  most  impor- 
tant branches  of  matbematios  *'  contained 
in  Book  il.,  many  of  which  are  capable 
of  being  exhibited  in  a  less  objectionable 
form,  the  worli  would  long  since  have 
been  forgotten  eyen  by  the  most  curious 
in  such  matters.  An  impartial,  though 
laconic,  estimate  of  Emerson*s  Fluxions 
has  been  given  in  the  preceding  extraoti 
as  has  also  a  somewhat  condemnatory, 
but  literally  just  opinion  of  the  most 
noted  of  his  works,  the  '*  Treatise  of  Me- 
chanics." With  respect  to  the  latter,  it 
may  be  observed,  tnat  although  *'  Old 
Emerson  is,  or  was,  the  oracle  of  the 
practical  people  who  make  any  preten- 
sions to  a  step  in  science  beyond  the 
'  rule  of  thumb,'  **  yet  his  Mechanics  is 
indeed  a  poor  performance  even  for  the 
time  when  it  nrst  appeared.  Its  logiCf 
like  Emerson's  logic  in  geometry,  so  la- 
conically exposed  by  Dr.  Simpson  in  his 
letter  to  Nourse  {Geometry  and  Geo- 
meters,  No.  S),  is  often  only  fallacy  dis- 
guised, and  its  principles  stop  shor<t  at 
the  really  difficult  and  most  desirable 
parts  of  the  subject.  His  applications, 
too,  are  not  always  of  the  most  novel  or 
satisfactory  description,  and  although 
they  have  frequently  been  praised  for 
the^r  ingenuity  and  practical  utility,  it 
would  be  no  easy  task  to  attempt  an 
illustration  to  any  extent  of  either  of 
these  qualifications.  So  far  as  the 
''Comment  on  the  Principia'*  is  con- 
cerned, nothing  was  added  to  Emerson's 
fame  on  its  account,  unless  it  be  an  in- 
crease to  his  already  unenviable  notoriety, 
for  the  free  and  unscrupulous  application 
of  abusive  epithets  to  those  wno  hap- 

Eened  to  difirer  in  opinion,  either  from 
imself  or  the  authors  whose  writings 
he  undertook  to  defend.  Were  it  either 
necessary  or  desirable,  we  might  run  the 
gauntlet  through  the  rest  of  Emerson's 
publications  without  much  risk  of  per- 
sonal injury  or  any  great  fear  of  sustain- 
ing much  detriment  to  whatever  modi- 
cum of  literary  reputation  we  may 
happen  to  possess;  but  enough  has 
already  been  done  to  show  that  we  are 
disposed  to  insist  upon  some  slight  modi- 
fications of  the  Rev.  W.  Bowe's  opinions 
resoectiog  Emerson's  scientifio  merit; 
ana  whilst  we  award  the  reverend  gen- 
tleman every  credit  for  candour  and 
honesty,  we  will  conclude  by  remarking, 
that  a  pergonal  friend  and  admirer  is  not 
exactly  the  sort  of  critic  one  would 


desire  to  form  an  estimlte  of  an  author's 
character,  or  pronounce  a  final  dictum  on 
the  merits  of  his  publications : — 

Scoxton,  FabniBry  S,  ISOS. 

8ir,*-I  have  been  much  from  home  dnring 
our  vacation  this  Christmas,  and  the  only 
copy  of  any  memoir  of  Emerson,  with  the 
additional  narrative  below,  was  in  the  hands 
of  a  friend  at  some  distance,  who  did  not 
return  it  till  the  other  day.  These  circum- 
stances mnst  form  my  apology  for  not  giving 
a  more  early  reply  to  year  favour.  Yon 
are  certainly  at  liberty  to  make  what  proper 
use  you  choose  of  the  memoir,  with  these 
additional  ones.  I  think  I  have  some  few 
more,  and  if  I  can  find  them,  you  shall  be 
very  welcome  to  them,  if  yon  desire  to  have 
them  ;  but  I  apprehend  yon  will  have  mate- 
rials enough  of  that  kind.  I  wish  yon  most 
sincerely  every  success  in  your  undertaking, 
and  if  in  the  course  of  it  yon  think  proper 
to  favour  me  with  any  communications,  I 
shall  think  myself  obliged. 

I  am,  Sir,  your  very  obedient  servant, 

William  Bowb. 

John  Byerlcy,  Esq. 

The  Reaper, 
i  (PabUshed  in  the  York  Chronicle.) 
Additional  Memoir  of  the  Life  of  Smer^ 
ton,  omitted  in  a  former  Narrative. 

Emerson's  ''Cyclomathesis"*  is  generally 
allowed  to  be  the  best,  and  most  complete, 
that  has  ever  been  published  in  our,  or  per- 
haps in  any  language.  It  labours  however 
under  considerable  defects,  and  is  a  work  of 
unequal  execution.  It  is,  in  some  parte  of 
it,  too  concise  to  be  clear.  In  some  few 
others  it  might  be  abridged,  without  any  dis- 
advantage to  the  subject.  This  last  I  would 
be  understood  to  observe  is  but  rarely  the 
fault  of  Emerson.  If  he  leaves  his  subject 
obscure,  it  is  by  being  too  sparing  of  his 
words  and  explanations,  and  not  by  writing 
about  it  and  ahout  it.  Though  he  modestly 
professes  to  write  for  the  information  of 
young  mathematicians,  yet  he  frequently 
appears  to  forget  this  declaration,  and  to 
suppose  that  his  reader  will  be  able  to  follow 
bis  steps  where  he  makes  very  gigantic  strides 
indeed.  The  writer  of  this  memoir  once  took 
an  opportunity  of  intimating  this  to  him, 
and  ventured  to  recommend  a  concluding 
volume,  as  a  kind  of  Key  to  hie  Cyeloma^ 
theeie,  obsenring  that  a  moderate  octavo 
might  be  made  to  comprise  a  full  and  parti- 


*  London,  1791.  WllHam  Emerson:  •' Cyclo- 
xnstheBis,  or  au  easy  Introduction  to  the  aeveral 
branches  of  the  Mathematics."  OeUtvo.  Tbete  are 
Emerson's  works,  collected  (not  reprinted)  In  thir- 
teen ▼olumes,  with  new  tltle-paffes.~2>0  Morgam's 
ilHa.,Boo»l.,p.  78. 
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cnlar  lolvtioii  of  all  thoM  theorems  or 
probleme  which  had  generally  been  fonnd 
difficult  bj  mathematiod  students  {  and  de- 
asonstrations,  or  farther  elucidatioDS  of 
such  lemmas  or  corollaries  whose  connection 
with  their  respectire  subject,  or  immediate 
deduction  from  it,  was  sometimes  not  clearly 
perceived  by  less  intelligent  minds.  He 
replied  with  his  usual  hluntness,  he  would 
build  no  Ptmies  Aiinorum,  no  hridffei  fit 
ike  €ceommoddH<m  qf  ostsSi  he  had  some«> 
thing  else  to  do.  He  was  then  reminded 
that  to  elucidate,  and  make  plain  and  easy, 
what  had  been  left  in  intricaey  and  obscurity 
by  others,  appeared  to  be  his  professed  in- 
tention, and,  if  one  might  judge  from  the 
motto  in  his  title-page,  was  the  object  which 
he  had  principally  in  Tiew  :— 

**SerilMre  lans  magna  etl{    Md  MTiptia  add«n 
Ittcem, 
Hoe  Yero  egregle  dexterltatli  opus." 

(To  write  Ii  Tery  laudable;  but  to  dURiw  llg:ht 
orer  what  baa  been  written,  la  indeed  an  under- 
taking that  reqnirea  more  than  common  ahill.) 

This  attempt  to  argue  with,  and  confute 
him  out  of  hia  own  mouth  appeared  to 
nettle  him  a  little,  and  he  interrupted  with 
aome  degree  of  tartness,  "  What  I  have 
written  U  intelligible  enough  to  any  man 
who  has  a  competent  stock  of  brains,  and  I 
see  not  the  use  of  wriiing  books  for  fellows 
who  hare  little  or  no  brains  at  all.'* 
Though  Emerson  had  certainly  nothing  of 
the  spirit  of  poetry  about  him,  yet  he  some- 
times imagined  he  posiessed  some  little  taste 
in  that  way,  and  on  the  strength  of  this 
idea  borrowed  of  a  friend  the  poems  of  Vin- 
cent Bourne.  Upon  returning  the  book 
some  few  days  after,  he  (Emerson)  obserred 
thst  the  author  had  made  a  mistake,  or 
imther  the  printer,  for,  added  he,  '*  they  are 
a  aet  of  idle,  careleas  raacals,  and  there  is 
no  trusting  them  out  of  one's  sight.''  This 
mistake  was  but  a  aingle  letter,  but  as  it 
made  no  sense  as  it  stood,  he  had  taken  the 
liberty  to  put  it  to  righU.  His  friend 
thanked  him  for  doing  so,  but  was  curious 
to  know  what  the  mistake  might  be : — Emer- 
son readily  turned  to  the  place  in  the  poem 
entitled  <•  Tweedside :"— 


«< 


And  we'll  lodge  in  lome  village  on  Tweed 
And  toM  where  the  feathered  folks  sing." 

<'  <  Lm>9  where  the  feathered  folks  sing  I'  " 
exclaimed  Emerson, '' that  ii  nonsense;  it 
should  be,  live  where  the  feathered  folks 
ting,  to  be  sure."  His  friend  could  not 
refrain  fh>m  smiling  at  this  specimen  of  his 
critical  acumen,  and  seeing  him  in  a  toler- 
nbia  good-hntaour,  desired  to  have  his  pen 
to  make  a  short  note,  which  he  did  in  these 
words. 

"  N.B.  This  T«ry  curious  oorrection  was 
made  by  the  yery  emiofnl  mathematidan 


Mr.  Wm.  Emerson  of  Hnrworth ;  so  just  is 
the  old  caution — 

'  Ne  sntor  ultra  crepidam.' " 
WhatcTer  knowledge  he  might  possess  of 
his  own  language,  it  is  pretty  clear  that  the 
orthography  of  it  was  by  no  means  hie  forte. 
His  oracle  for  the  spelling  of  his  words  was 
Old  Bailey^  whose  dictionsry  he  consulted 
occasionally,  when  he  found  himself  at  a  loss. 
But  it  seems  he  was  far  from  thinking  his 
oracle  an  infallible  one,  for  in  a  vacant  page 
in  the  beginning  of  the  book,  there  occurs, 
in  his  own  hand- writing,  "  A  List  of  Words 
Omitted  in  this  Book.^'  In  this  list  is  the 
word  eoektcomh.  I  turned  to  the  letter  C 
and  found  *'  coxcomb"  in  its  due  place,  but 
not  spelled  ss  it  seems  Emerson  expected  it 
should  have  been*  It  is  highly  probable 
Mr.  Nourse  his  bookseller,  or  some  other 
friend,  might  be  aiding  and  aasisting  to  him 
in  the  orthography  of  his  words,  and  some- 
times in  the  strocture  and  arrangement  of 
his  sentences,  but  the  general  matter  and 
turn  of  thought  and  expression  are  most 
undoubtedly  his  own.  Though  Emerson 
was  a  warm  disputant ;  yet  when  he  hap- 
pened to  meet  with  an  antagonist,  who  rea- 
soned with  any  tolerable  degree  of  aouteness, 
he  oould  beer  with  opposition,  and  would 
take  great  pains  to  confute  and  set  him 
right ;  but  when  he  found  himself  engaged 
with  an  opponent,  who  had  no  just  claim  to 
precision  in  argumentotion,  or  knowledge  of 
the  subject,  he  was  too  apt  to  lose  his 
patience,  and  was  only  solicitous  to  hnoek 
him  down.  Upon  such  occasions,  fool, 
bloekheadf  nunucull,  were  epithets  which  he 
bestowed  very  liberally.  Sometimes  he  was 
not  unsuccessful  in  a  dry  and  sarcastic 
rebuke.  He  found  himself  once  engaged  at 
Darlington  with  a  disputant  of  the  last  de- 
scription. The  man,  it  seems,  who  enter- 
tained no  contemptible  opinion  of  the  fnmi- 
tore,  of  the  ituide  of  his  head,  had  taken  care 
to  decorate  the  ouitide  with  a  large,  bushy, 
white  wig ;  and  eager  to  enter  the  lists  with 
so  renowned  a  champion,  had  sought  him 
out  at  his  public  house,  and  fonnd  him  en- 
gaged with  two  or  three  frienda  over  a  mut- 
ton ohop.  The  contest  soon  commenced, 
and  Emerson  threw  down  his  knife  and  fork, 
saying  "  I'll  soon  see  what  thou  hast  got 
in  that  head  of  thine."  The  dispute  grew 
warm,  and  Emerson  finding  the  man  bewil- 
dered and  attempting  to  make  up  by  em- 
phasis and  solemnity  of  phrase  what  he 
wanted  in  argument,  threw  back  his  head 
and  extending  his  arms  upon  the  teble,  eyed 
him  with  an  indescribable  mixture  of  indig- 
nation and  contempt.  At  length  the  orator 
paused.  Emerson  made  no  other  reply  than 
<<Umphl  more  hair  than  (rotfit,  I  per- 
oeif  e  1 " 
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In  transcribing  the  preceding,  we  hate 

not  only  retained  the  orthography,  but 

also  the  punctuation  and  italics  of  the 

original.    It  would  appear  to  have  been 

copied  from  the  Fork  Chronicle  hj  a 

pupil  at  Scorton,  as  the  hand- writing 

partakes  of  the  schoolboy  character,  and 

IS  quite  diflPerent  from  that  of  Mr.  Bowe's 

letter,  which  we  have  taken  the  liberty 

to  place  Jirsi  in  order,  instead  of  kut,  as 

it  occurs  in  the  original  document. 

I  am,  Sir,  yours,  &o., 

Thomas  Wilkinson. 

Barnlcy,  Lancashire, 
Feb.  15, 1850. 

TBB  BRITISH  IfUSBITM  LIBBART  AND  ITS 
CATALOOUK. 

Although  hut  comparatiyely  few,  either 
can  or  have  occasion  to  avail  themselves 
of  our  national  library  of  the  British 
Museum,  the  public,  as  a  body,  are  in- 
directly interested  in  it,  and  as  they  help 
to  support  that  establishment,  they  have 
a  riglkt  to  be  satisfied  that  it  is  efficiently 
managed  in  all  its  departments.  'We 
need  not,  therefore,  apologize  for  touch- 
ing upon  the  subject,  more  especially 
as  attention  has  again  just  been  called 
to  the  Catalogue  of  the  Museum  Library 
by  two  correspondents  in  the  Aihenaum, 
With  more  of  officiousness  than  judg- 
ment, a  Mr.  W.,  one  of  the  officials  of 
the  Museum,  has  thought  proper  to  vindi- 
cate the  catalogue  from  certain  remarks 
made  upon  it  oy  Mr.  Fer^usson,  in  his 
pamphlet  on  the  National  Gallery  and 
briiish  Museum,  which  was  published 
about  a  twelvemonth  ago,  and,  conse- 
quently, if  to  be  noticed  or  replied  to  at 
all,  might  have  been  so  much  earlier, 
were  it  not  that  tardiness  and  procrasti- 
nation seem  to  be  characteristic  of  every 
body  and  every  thing  belonging  to  or 
connected  with  the  Museum.  Mr.  W., 
however,  has,  after  all,  been  too  precipi- 
tate ;  for  he  might  as  well  have  attempted 
to  wash  a  blacKamoor  white,  as  to  white- 
wash the  catalogue  by  convincing  us 
that,  instead  of  being  as  mystified  as  it 
very  well  can  be,  it  is  an  admirable  spe- 
cimen of  lucid  arrangement.  How  many 
curses  have  been  muttered  over  it 
we  dare  not  compute,  but  suspect  that 
it  would  take  seventy  more  huge  folios 
to  register  them  all. 

Mr.  Fergusson's  able  reply  to  him 
must  have  convinced  Mr.  W.  mat  he  has 
shown  himself  deficient  in  that  quality 


which  Falstaff  estimates  as  the  better 
part  of  valour.  The  best  that  can  be 
said  of  the  catalogue  is,  Uiat  it  is  an  ex- 
ceedingly good  joD, — so  very  good  a  one 
to  those  employed  on  it,  that  it  ought  to 
be  made  to  last  as  long  as  possible ;  and 
at  the  rate  at  which  it  is  going  on,  the 
new  catalogue  now  in  hand  is  likely  to 
outlast  several  generations  of  readers  and 
of  catalogue-makers,  the  volumes  of  it 
already  produced,  numerous  as  they  are, 
comprising  only  the  letter  A.  Not  satis- 
fied with  the  maxim  of  fatina  lent^,  the 
Museum  people  improve  upon  it  by  con- 
verting it  into  festina  leniistimi.  They 
should  take  that  for  their  motto,  and  a 
sloth  for  their  crest,—- both  which  might 
very  pertinently  be  made  to  figure  wirain 
the  pediment  of  their  building;  which 
last  seems  to  have  caught  the  contagion 
of  extreme  sluggishness,  wherefore  it  is 
some  comfort  that  no  one  is  at  all  impa- 
tient to  behold  it  finished.  It  is  owing 
also,  perhaps,  to  that  same  futina  len» 
tissimS  which  marks  all  the  operations  at 
the  Museum,  both  within  doors  and 
without,  that  persons  are  so  patient  of 
the  great  inconveniences  and  annoyances 
occasioned  by  the  confusedness  of  the 
present  catalogue,  and  the  want  of  a 
classed  one  in  addition  to  it,  they  know- 
ing very  well  that  were  the  latter  to  be 
undertaxen  and  begun  to-morrow,  they 
would  never  have  the  benefit  of  it. 

After  all,  the  want  of  a  classed  cata- 
logue, and  of  a  better  alphabetical  one, 
is  only  a  single  grievance  out  of  many. 
Others  there  are,  which  are  all  the  less 
tolerable  because  they  might  be  removed 
at  once,  were  there  that  disposition  to 
accommodate  the  public,  which  in  aneh 
a  national  establishment  there  ought  to 
be.  It  is,  for  inntance,  no  small  inoon* 
venience  that  there  is  only  one  set  of 
each  of  the  catalogues  in  the  reading- 
rooms,  so  that  a  person  has  often  to  wait 
a  considerable  time  before  he  can  begin 
to  search  for  what  he  wants ;  to  say  no- 
thing of  the  crowding  and  jostling  in  that 
comer  of  the  room  where  the  catalogae 
desk  is  placed.  Some  trouble,  again, 
would  be  obviated  were  the  atteiMiant 
who  has  the  keys  to  unlock  all  the  book- 
cases in  the  reading-rooms  every  morn- 
ing, instead  of  waiting  till  asked  to  open 
one  when  perhaps  he  is  otherwise  en- 
gaged. It  becomes  unpleasant  if  a  per- 
son has  to  apply  to  him  repeatedly  for 
the  nme  purpose. 
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TardineM,  as  we  haye  said,  pervades 
the  whole  establUhment  and  e^ery  ope- 
ration in  it.  The  length  of  time,  one  has 
frequentlj  to  wait  ^fore  the  book  he 
has  written  for  is  brought,  is  sach  that 
it  miffht  be  supposed  the  people  could 
not  nnd  out  the  shelf  and  number 
marked  upon  the  ticket  Then  the 
binders  seem  to  be  a  most  sluggish  race, 
for  you  may  sometimes  ask  repeatedly 
for  months  together  for  a  book,  and  are 
told  that  it  is  "at  binding;"  which 
seems  to  be  very  much  like  its  being  '*  in 
bcmdage."  Perhaps,  too,  when  you  do  at 
length  get  it,  on  subsequent  application, 
yon  find  that  the  binders  have  not  had 
it  at  all,  it  not  having  been  put  into 
fresh  livery.  There  would  surely  be  no 
difSenlty  whatever  in  managing  the  bind* 
ing  department  greatly  better ;  nothing 
more  being  required  than  to  give  out  to 
the  binders  no  more  books  at  one  time 
than  they  oould  return  to  the  library 
within  a  week* 

More  serions  inconvenience  still,  is 
caused  by  the  provoking  delay  which  is 
allowed  to  take  place  between  books 
being  actually  received  and  their  being 
inserted  in  the  catalogue,  until  which 
last  be  done,  no  use  can  be  made  of  them 
— ^at  least,  not  by  the  public,  though  it 
possibly  may  by  the  librarians  and  assist- 
ants. That  the  latter  do  study  their 
own  accommodation  in  a  somewhat  un- 
seemly manner,  we  ourselves  happen  to 
know,  for  on  a  friend  of  ours  once  ask* 
ing  for  a  book,  instead  of  its  being 
bronght  to  him,  he  received  for  answer 
that  ••  Mr.  W.  (vii ,  the  writer  of  the 
letter  to  the  Aihenaum)  was  making  use 
of  it!'*  which  is  surely  very  much  like, 
on  your  asking  for  the  newspaper,  being 
told  that  your  servant  Tom  is  reading  it, 
and  has  not  vet  done  with  it.  No  won- 
der the  catalogae  goes  on  so  slowly,  if, 
instead  of  attending  to  the  duties  for 
which  they  are  engaged,  the  librarians 
employ  their  time  in  studying  or  reading. 
Owing  to  the  system  of  dilatoriness  so 
rigidly  observed  at  the  Museum,  the 
literary  journals,  foreign  ones  more  es- 
pecially, are  always  greatly  in  arrear ; 
some  of  the  latter  so  much  so,  that  they  are 
not  to  be  seen  until  they  have  been  pub- 
lished two  or  three  years,  or  sometimes 
longer,  when  they  are  comparatively  of 
litt^  interest  or  service. 

The  onlv  instance  in  which  alacrity  is 
shown,  is  m  turning  people  out  of  the 


reading-rooms ;  which  is  done  in  a  more 
peremptory  than  decent  manner,  a  noisy 
alarum  being  set  ringing  for  a  quarter 
of  an  hour  previous  to  the  stentorian  cry 
of  "All  out!*'  being  uttered.  What 
is,  however,  infinitely  worse,  is,  that 
readers  are  not  allowed  to  have  the  full 
advantage  of  the  natural  davlight.  Now, 
if  picture  exhibitions  are  aept  open  till 
dusk,  surely  the  Museum  reading-rooms 
might  be  so  also,  more  especially  as  it 
begins  to  be  dusk  there  pretty  early. 
People  would  depart  without  other 
warning  than  what  they  bad  from  their 
own  eyes.  What  is  there  to  hinder  the 
reading-rooms  from  being  kept  open  till 
sunset  all  the  year  round,  when  they  are 
so  now,  during  a  part  of  November  and 
December  ?  It  is  little  less  than  pre- 
posterous to  make  such  a  chanffe  all  at 
once  in  the  hour  of  closing,  as  that  from 
seven  to  four  o'clock,  and  t7ies  vertd. 
There  might  at  least  be  a  sort  of  "  sliding 
scale'*  as  to  Ume,  altering  the  latter  only 
a  single  hour  at  once  instead  of  three : 
i.e,,  from  seven  to  six,  from  six  to  Ave, 
and  from  five  to  four ;  and  back  again 
in  the  same  manner.  Still,  to  be  guided 
by  sunset  would  be  more,  rational  and 
equitable ;  and  the  Museum,  no  doubt, 
contains  an  almanack,  which  would  every 
day  settle  the  precise  moment  for  the 
"All  out!" 

A  clearing  out  of  some  of  the  trash 
or  rubbish  in  the  Library  would  not  be 
at  all  amiss,  for  there  are  at  present 
tiiousands  of  books  which  serve  only  to 
encumber  the  shelves  and  the  catalogue, 
even  such  trumpery  as  common  school 
books  and  others  which  do  not  belong  to 
literature  at  all.  In  scandalous  contrast 
to  the  superabundance  of  that  kind,  is 
the  deficiency  in  regard  to  numerous 
works  of  real  value  and  serviceableness, 
and  which  ought  to  have  a  place  in  a 
national  collection.  Nor  do  we  allude  to 
rare  or  very  expensive  works,  but  to 
such  as  are  procurable  enough,  and  there- 
fore ought  to  be  procured.  We  have 
frequently  gone  to  the  Museum  with  a 
list  of  a  score  of  different  works,  out  of 
which  we  have  been  able  to  find  only 
one  or  two,  sometimes  not  even  a  single 
one.  To  give  one  instance,  incredible 
as  it  may  appear,  the  Museum  does  not 
possess  a  copy  of  Hope's  "  Household 
I'urniture,*'  although  it  hoards  up  chil- 
dren's spelling-books,  and  similar  lite- 
rary varieties  and  treasures. 

0.^ 


The  preeedinff  engnTing  it  m  elevK- 
titiii  of  ttili  machine.  A  A  ii  the  oaM  ;  B 
the  ftn;  C  ^ftring,  bj  which  the  hn 
ud  olhcr  movekble  psrti  «re  set  in  mo- 
tion ;  D  ig  the  hopper,  the  feed  from 
which  ii  iDpptied  to  the  npper  riddleB; 
directly  in  front  of  the  fan  £*  ia  •  eeoond 
tlddle,  which  u  placed  under  the  riddle 
K I  0  ii  the  bottom  lerew.  At  the  end 
nearcit  to  the  fin,  the  riddle*  are  oarried 
bj  the  tide  rodi  H  H,  to  which  thej  are 
jointed.  At  the  further  end  thej  are 
■apporlcd  by  rods  11,  which  are-eoD- 
ne«ted  to  oicillatiDg  levera  K  (only  one 


of  whioh  ii  Ken  in  the  figure),  having 
their  eeatrea,  L,  attached  to  the  frame 
A.  M  i*  an  eccentric  wheel,  wbieh  U 
driven  by  the  gearing  C,  and  i>  eonneetcd 
by  a  rod  N  to  the  lever  K,  to  wbieh, 
■a  alio  to  the  two  riddle*  and  icreeii,  it 
commnnicate*  an  oacillating  tnotioD.  The 
connecting-rod  N  may  be  attached  nearer 
to  or  further  from  the  centre  of  the  lever 
L  by  the  boles  O  0,  and  to  lengtbeo  or 
ihorlen  the  travel  given  to  the  riddle* 
and  aereen.  P  ia  the  dieoharging  apont 
for  the  lower  riddle  F. 


Sir,— The  following  deiign  for  a 
water-neter  ii  one  of  three,  which  I  lent 
to  the  "  Socie^  of  Arti,"  January  lati, 
in  oompetilion  for  a  gold  medal.  1  wai 
not  fortonate  enough  to  be  suecenfnl, 
but  at  1  think  there  Ii  aome  merit  in  it, 
I  take  the  preieat  opportunity  (with 
your  kind  permitBion),  of  bringing  it 
nnderlhe  notice  of  jour  numeroua  read- 
etn.  Aa,  and  At,  are  two  veaaela  of 
aheet  aine,  eadi  eoatalntng  a  gallon  of 
fluid  within  the  atroke  of  uie  alr-boaea. 


B  B,  and  completely  covered  oeept  »i 
the  opening  ahown  at  the  centre.  I>  C, 
a  "  turobhng-bob"  or  "Y";  (ao  well 
known  in  connection  with  the  old  atm»- 
Bpheric  atetm-engine,  that  it  doea  not 
require  any  particular  explanation).  EE, 
two  rodii,  wnieh,  by  meana  of  twa  pina, 
and  two  projectiona,  F  F,  work  the  indci, 
and  alto  the  "  Y,"  which  acta  on  the 
"  four-waj  cock,"  Aa  ia  full,  and  in 
the  act  of  delivering  water  to  the  eon- 
aumer  through  the  eduetlon  pipe.    Aftii 
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filling ;  which  it  can  do  more  rapidl j 
than  the  other  can  empty,  on  account  of 
the  great  pressure  from  the  supply  pipe. 
The  upper  surface  of  B  is  made  elastic 
by  any  suitable  material,  so  that  when  the 
box  reaches  the  top,  its  buoyancy  and 
the  pressure  from  below  will  mii^e  it 
perfeeUy  water-tight ;  in  which  state  it 
must  remain,  till  B,  in  Aa,  having  de- 
scended, and  being  sufficiently  weighty 
to  raise  the  **  tumbling-bob**  just  beyond 
the  perpendicular  at  the  precise  time, 
when  Aa  is  empty,  the  cock  is  reversed, 
and  Ab  is  open  to  the  exit  pipe.  Aa  in- 
stantly re- fills,  and  mutt  wait  till  kb  is 
empty,  when  the  cook  will  be  again  re- 
versed :  and  so  on.  Il  will  be  seen,  that 
as  soon  as  the  consumer's  cock  is  shut, 
(supposed  to  be  beyond  the  part  broken 
off  at  "exit:**  the  cock  shown  cannot 
be  touched  by  him,)  the  machine  is  at 
rest,  and  no  more  water  is  registered 
than  has  been  taken ;  but  immediately 
the  cock  is  again  opened,  the  process 
goes  on  where  it  left  off. 

On  the  same  shaft  at  A,  fig.  2,  are  two 
four- teethed  wheels,  one  outside  the  case 
of  the  registering  apparatus,  to  be  worked 
by  the  proiections,  F  F,  fig.  1 ;  and  the 
other  inside,  to  work  into  the  circum- 
ference of  the  wheel  B,  which  has  100 
teeth :  consequently,  when  B  has  made 
one  entire  revolution,  100  gallons  will 
have  passed  through  the  meter,  and  that 
number  will  have  been  registered  by  the 
"  cam,'  (which  serves  also  for  a  poin- 
ter,) having  moved  the  wheel  C,  one 
tooih.  As  Mt«  wheel  contains  ten  teeth, 
ten  revolutions  of  B  will  cause  C  to  go 
round  once,  and  the  pointer  moving  with 
it  will  bring  1,000  into  view.  When  C 
has  made  ten  more  revolutions,  2,000 
will  be  shown,  and  the  last  number  will 
have  disappeared.  Round  Uie  circular 
openings  at  B  and  C,  appropriate  num- 
bers may  be  painted,  and  the  quantity 
registered  may  be  known  to  a  gallon. 
Thus— as  the  indices  are  now  placed, 
1,715  gallons  have  passed  through  the 
meter. 

By  adopting  another  disc,  or  wheel, 
instead  of  the  slide,  as  at  D,  fig.  8,  the 
registry  might  go  on  to  nineteen  or 
twenty  thousand,  if  it  were  understood 
that  1  on  that  wheel,  were  designed  to 
represent  one  thousand,  and  2,  two 
thousand,  &c.  At  the  back  of  each  disc, 
a  piece  of  bent  brass  should  be  placed  to 
act  as  a  spring,  and  keep  it  in  the  same 


position,  till  the  retam  of  the  **  cam"  to 
alter  it.    I  remain,  Sir,  yoors  truly, 

WiLLTAII    PBAaSON. 
Manor  School,  York,  July  2«,  1849. 

TRK   SCnNTiriC   ALMANACKS. 
(Conclndod  tnm.  page  ISl.) 
The  Lady'9  tmd  OeiUlmium'9  DUnj. 
Mr.  Ktrknan  is  quite  correct  in  asserttag 
that  there  is  no  reading  and  purchasing  pub- 
lic for  books  of  pure  science  in  England. 
Such  works  flouriah  in  Prance,  Germany, 
&c.,  but  in  Eagland,  be  their  merits  ever  so 
great,  they  soon  wither  and  die,  in  oonse- 
qoenoe  of  sheer  neglect ;  they  are  generally 
attended  with  a  dead  loss  to  their  projectors, 
and  are  often  held  in  a  rickety  existence— a 
sort  of  forlorn  hope— by  dint  of  indifidual 
exertion  and  private  loss.    How  is  this? 
Taking  our  position  as  a  nation,  with  respect 
to  arts  and  sciences,  what  it  really  ia,  in 
reference  to  that  of  the  nations  mentioned— 
how  it  is  that  they  foster  and  support  perio- 
dicals on  pure  science — whereaa  we  support 
nothing  of  the  kind !     How  may  this  ano- 
maly, which  affects  the  national  character  la 
some    degree,    be   explained?      It    would 
require  a  long  discussion,  perhaps,  to  gire  a 
full  elucidation,  but  we  think  a  suffideat 
explanation  is  on  the  surface  of  our  general 
policy.      Pure  science  in   other  countries, 
where  its  journals  and  periodicals  thrive, 
often  leads  to  wealth  and  honours.    Franee 
has  long  rewarded  the  successful  cultivators 
of  pure  science  with  most  flattering  diitiBC- 
tions.    To  be  celebrated  in  these 
was  almost  a  certain  attainment  of  a 
position  amongst  the  most  eminent  and  in- 
fluential men  of  that  country.    The  atate 
encourages    the   cultivation  of    the   pore 
sciences,  by  the  rewards  which  it  bestows  on 
its  successful  votariea,  and  by  the  positioiis  in 
which  it  places  men  most  renowned  for  their 
accomplishments.    Is  it  so  with  us?    Do 
our  rulers,  of  whatever  colour  or  cUqne, 
thus    encourage   the   cultivators   of   pare 
science  ?    We  think  not.    The  proud  emi- 
nence we  hold  as  a  nation  is  principally 
owing  to  the  successful  application  of  pure 
science  to  a  variety  of  subjects ;  neverthe- 
less, instead  of  encouraging  the  eultlvators 
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of  abstnet  loianoey  ttw  State  takes  the  re- 
gvlto  of  their  labovrt— the  workings  of  their 
braliis— turns  them  to   its  purposes,  and 
then  treats  their  genius  with  ehilUng  neglect 
IXies  it  not  take  the  formnlae  whioh  the 
▼otariflts  of  pnre  sdenee  have  spent  days 
and  nights  to  prodnce— apply  them  to  its 
navigation  and  machinery — bnt  give  their 
anthon  neither  reward  nor  thanks  ?    As  far 
as  the  GoTemmental  policy  of  this  country 
is  eonoemed,  is  not  the  cultivation  of  pnre 
sdenee  ratlier  depressed  than  eneovraged  ? 
Doea  it  ever  lead  to  any  kind  of  promotion  ? 
Did  it  ever  bring  its  possessor,  unless  he 
had  some  political  influence,  any  post  above 
an  exciseman's  office  ?    Does  it  ever  eiTeet 
more,  now  ?    Is  not,  then,  the  cultivation  of 
pnre  adence,  except  for  the  mental  pleasure 
which  it  affords,  a  hopeless  pursuit  ?    Do 
not  splendid  acquirements  in  pure  sdenoe 
rather  impede  the  possessor's  progress  in 
life  than  assist  it  ?    Is  it  not  considered  by 
Britlah  political  rulers  an  impediment  rather 
tfian  a  high  accomplishment  ?    The  fact  is» 
that  nineteen  out  of  every  twenty  of  the 
BBon  who  wriggle  themsdves  into  political 
power  in  Bngland,  know  nothing  wliatever 
about  pure  science ;  they  have  no  faculties 
to  appreciate  its    value — they  regard  its 
enltlvBtors  as  the  possessors  of  a  kind  of 
blaek  art,  and  they  are  accordingly  kept  at 
a  distanoe.    Certainly,  as  far  as  the  State's 
inflnence  extends,  pure  sdenee  is  not  only 
neglected,  but  it  is  discouraged.    Agdn  and 
again  has  it  happened,  tliat  men  start  in 
bnslness,  at  length  cheat  those  who  were 
wtBdentiy  stupid  to  trust  them— then  make 
polities  a  trad»— by-and-bye,  join  in  the  fash- 
ionable damour  for  some  change— next  they 
hold  on  by  the  sidrts  of  some  political  dap- 
trap,  and  thus  at  length  worm  thdr  way  up 
to  high  office  and  legislative   distinction. 
Hie  cultivator  of  pnre  sdenee,  no  matter 
how  splendid  his  tdents,  varied  his  aocom- 
pHahnients,  or  unsullied  lus  honour,  standa 
no  elianee  with  that  sort  of  adventurer  in 
England.      Our  rulers  appear  to  have  a 
aympatliy  for  dever  dduders  in  preference 
to  nnaophisticated  men  of  sdenee }  the  State 
to  ddlgbt  In  honouring  men  who 


possess  a  talent  that  has  enabled  them  to 
leave  their  ereditors  in  the  lurch,  and  then 
to  set  up  as  law-makers  for  thdr  country's 
welfare,     lliese,  and  like  considerations, 
will,  we  think,  expldn  how  it  is  that  works 
on  pure  science  obtdn  no  support:   the 
practitioners  of  humbug  and  knavery  are 
eonntenanced  and  honoured— pure  sdenee 
is  diioouraged  and  treated  with  indifference. 
Hence  the  reason*  why  one  thrives  and  the 
other  does  not,  is  obvious.    This  view  of 
the  subject  Is  supported  by  the  pay  wtiich 
the  State  gives  its  servants  for  their  labours 
in  pure  sdenee.    We  have  already  made 
some  remarks  on  the  stipends  paid  to  the 
calculators  in  the  Nautical  Almanack-office. 
According  to  public  report,  many  of  the 
veterans  at  the  Royal  Observatory,  Green- 
wich— ^men  of  high  attainment,  and  who 
have  been  for  years  there  at  hard  brain  work 
in  making  intricate  calculations  of  deep  im- 
portance to  the  country,  are  paid  only  120/. 
or  130/.  a  year!  t     What  encouragement 
does  this  fsmine,  pay— or  next  to  it— hold 
out  to  tlie  cultivators  of  pure  sdenee  ?  Such 
pay,  for  such  labour,  is  a  public  scandal  to 
the  nation  that  gives  it— and  an  utter  dis- 
grace to  men  at  the  head  of  such  establish- 
ments, who  permit  their  subordinates  to  be 
so  treated.    This  country  evidently  dees  not 
improve  in  its  public  treatment  of  men  who 
cultivate  pure  sdenee.    This  asaertioa,  we 
think,  can  easily  be  proved.    We  read  in 
the  Memoirs  of  the  lato  Dr.  Hutton,  that 
on  a  vacancy  occurring  in  the  Professorship 
of  Mathematics  at  Woolwich,  he  was  in- 
duced to  come  down  from  Neweastle  as  a 
candidate  for  the  post.  He  was  only  known 
as  a  DiarUm  of  condderable  attainments. 
There  were  many  competitors,  but  Hutton, 
after  a  long  and  severe  contest,  beat  them 
all,  and  was  appointed  to  the  office.    This 
was  as  it  should  be ;  but  this  occurred  17 
years  ago.    In  more  rseent  times,  if  re- 
port be  true,  a  somewliat  similar  post  was 
vacant.    Candidates  were  invited  to  com- 
pete for  it,   one  candidate,  quite  as  dis- 
tinguished as  Hutton,  was  induced  to  come 
down  from  the  same  part  of  tlie  country; 
he,  too,  vanquidied  all  his  competitors,  and 
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was  deeUred  the  beat  qoalifiad  m  a  Mathx- 
MATXciAN  for  a  Matbbmatzcai.  Post^- 
bat  the  pott  wai  beitowed  on  a  bbatbit 

CAKDIOATB  1 1 

The  Public  haa  very  recently  treated  a 
celebrated  cultWator  of  pore  toience  not 
only  harahly,  bat  with  MTage  omeltj. 

In  the  Janoary  namber  of  the  PkiiatOm 
pkieai  MagaziiMf  there  ii  an  intereattng  ar- 
ticle on  the  Property  of  Interminable  De* 
cimali,  by  Professor  Yoang,  of  Belfast.  At 
the  close  of  the  artiole»  the  aathor  says, 
*'  The  readers  of  this  journal  will  perhaps 
pardon  me  for  obtrading  upon  their  atten- 
tion matters  of  so  truly  elementary  a  cha- 
racter. The  composition  of  the  paper  has, 
for  a  few  hoars,  relieved  my  mind  from  the 
pressure  of  a  most  painftil  and  a  most  un- 
merited calaaaity ;  and  as  it  is  very  probable 
that  I  shall  not  encumber  these  pages  again 
for  a  long  time,  I  craTC  their  indulgence  on 
the  ground  just  stated." 

The  Editor  adds,  "With  sincere  regret 
we  advert  to  the  circumstance  to  which  our 
able  and  valued  correspondent  refers.  The 
Royal  Belfast  Academy,  in  which  Mr.  Young 
has  with  the  highest  reputation  filled  the 
Chair  of  Mathematics  for  sixteen  years, 
having  emeiged  in  the  New  College  of  Uls- 
ter, he  has  been  superseded,  and  is  now 
aeiit  adrift  upon  the  world,  his  library  sold, 
or  rather  thrown  away,  and  his  large  family 
reduced  to  destitution.  Surely  the  long  and 
able  services  of  such  a  man,  in  an  Institu- 
tion supported  by  a  Parliamentary  grant, 
must  entitle  him  at  least  to  compensation  by 
a  superannuation  allowance.  To  the  value 
of  those  services,  and  to  his  great  ability  as 
A  writer,  ample  testimony  has  been  given  by 
the  most  eminent  mathematidans,  Dr.  Pea- 
oock,  Profesaora  Challis,  King,  Sir  D. 
Brewster,  Shr  W.  R«  Hamilton,  Gravea, 
Baden  PoweU,  Sir  J.  W.  Lubbock,  Kelland, 
Christie,  and  De  Morgan  i  whilst  the  whole 
of  his  late  eoUaagues  in  the  Academy,  and 
all  the  clergy  of  BelAist  have  thus  expressed 
tkair  aenae  of  hia  moral  worth.  Amidst  all 
the  diiBcultiea  surrounding  him  aa  the  head 
of  a  numeroua,  and  therefore  helpless  Ik- 
uilyf  w«  hBte  reaaoa  to  believe  that  hia 


probity  and  eometoess  of  oondnot  hnn 
ever  remained  irreproachable,  nor  hare  we, 
at  any  time,  heard  of  the  least  moral  taint 
attaching  to  his  reputation.  Under  all  theaa 
drcumstancea,  we  deeply  aympathiae  with 
Mr.  Young,  and  ao,  we  are  aatiafiod,  will 
the  public  in  generaL'' 

Thia  ia  the  manner  in  whidi  the  Britiah 
public,  at  thia  time,  treata  one  of  ita  moat 
distinguished  coltivators  of  science,  after 
sixteen  years  faithful  and  valuable  services. 
The  Bditor^s  remarks,  which  we  have  cited« 
do  credit  to  his  heart  and  head.  But  who 
inflicted  the  '^  unmerited  calamity"  on  Mr. 
Young  ?  Who  has  perpetrated  andi  an 
outrage  on  one  of  pure  science's  most 
useful  and  esteemed  votaries  ?  Ia  it  to  be 
done  with  impunity  ?  Cannot  reprisals  be 
taken  ?  At  all  events,  let  it  be  known  who 
has  thrown  such  a  scandal  upon  the  coun- 
try. But  there  is  another  reason,  which  in 
some  measure  explains  why  some  of  these 
publicationa  have  not  auoceeded.  Mr.  Wil- 
kinaon'a  very  inatructive  and  higUy-into- 
restiog  articles  on  scientific  periodicala, 
which  he  baa  publiahed  in  thia  Magaaine, 
have  taught  ua  that  aome  of  the  projeotors 
of  auch  publicationa  have  been  made  up  of 
almost  every  ingredient  which  forma  n  vi- 
dona  and  repulsive  charaeter— the  publion- 
tion  could  not  be  disassociated  from  ita 
odioua  anthers,  their  undertakinga  did  not 
aucceed :  they  were  undeaerving  of  auoeaaay 
and  therefore  their  failure  oceaaioned  no 
regret. 

The  aame  remarka  obvionaly  apply  to 
other  failurea.  The  acheme  waa  fomnded 
more  in  aelfiahneaa  than  in  any  leva  of 
adence.  It  ia  known  that  the  oondooton 
aeiaed  every  opportunity  to  injure  their  boat 
frienda  and  aupportera«  Whilst  they  lume 
beanyeloome  gueata  at  thdr  frienda'  tnblea» 
and  receiving  their  kindneaa  and  aaaiatance, 
thoae  aoientific  achemera  were  dandeatiAely 
plottuig  against  their  interest-^and  r^oioing 
in  their  miafortunea.  '<  Dipping  the  hand 
in  the  diah,"  and  tiie  **  Hail,  Master  I  nod 
kiased  him,''  were  perfidy  of  the  aaoBe 
baae  kind.  The  ancient  Judaa  had  aome 
eompunetioB,  and  paid  honaetiy  for   Ua 
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treftcberyi  tke  modern  Iscariots  evince  no 
■nch  redeeming  qualities — at  any  rate,  we 
haTe  not  heard  that  they  ever  threw  down 
the  ailTer,  and  cleared  the  country  of  a 
nvisanoe  hy  following  out  their  prototype's 
enmple  to  ita  fiillest  extent.  They  did  not 
do  thiSf  perhaps ;  hut  that  they  foiled  in 
their  selfish  speculations  occasioned  no  sur- 
prise, and  certainly  no  sorrow.  No  one 
would  like  to  see  any  production  from  such 
a  quarter ;  it  would  be  a  sort  of  leprosy 
spot,  that  would  be  a  defilement  to  a  whole 
fibrarf. 

We  quite  concur  in  the  opinion  which 
Mr.  Kirkman  has  so  well  expressed  as  to 
the  difficulty  which  stands  in  the  way  of  an 
Kngliah  stndent's  making  himself  acquainted 
with  the  Memoirs,  and  other  works  of  great 
interest  and  importance — that  are  easy  of  ac- 
cess to  students  on  the  Continent.  We  more- 
OTcr  duly  appreciate  the  Talue  and  utility  of 
some  of  the  ingenious  essays  which  occa- 
sionally  fall  in  our  way.  At  the  same  time, 
we  may  obsenre,  that  some  of  these  Memoirs 
are  so  replete  with  a  kind  of  mystical  trans- 
eendentalism,  that  we  conceiTc  them  to  be 
more  ingenious  tlian  useful.  For  instance, 
we  have  met  with  an  article  in  which  all  the 
letters  of  the  Greek,  Romaa,  Italian,  and  old 
SngUsb  alphabets,  are  employed — besides 
all  the  great  and  small  letters  of  all  these 
alphabets ;  each  letter  is  further  distin- 
guished by  a  variety  of  indices  and  suffices 
—and  lastly,  some  of  the  letters  stand  in 
their  proper  position,  others  with  their 
heads  downwards,  and  many  in  a  sideways 
direction.  Ail  these  characters,  at  last,  are 
manhelled  into  groups,  which  their  learned 
formers  assert  represent  something  or  other, 
which  they  may  well  wish  any  one  to  guess 
who  een.  How  far  the  employment  of  such 
a  nnnaber  of  symbols  tends  to  elucidate  a 
•atgect  or  tp  adTanoe  science,  we  offer  no 
opinioD*  Paley  gives  the  great  number  of 
drawers,  pots,  oottles,  &c.,  in  a  chemist's 
shept  and  the  ehemist's  knowledge  of  their 
whereabouts,  as  e  proof  that  a  great 
Bvmber  of  things  msy  be  kept  in  the 
mind  by  habit  and  arrangement*  No 
doubt  the  authors  of  the  Memoirs,  by  a 


similar  habit,  very  severely  stretched,  know 
what  each  symbol  represents  at  the  end  of 
the  process.  If  they  do,  they  prove  that 
their  memories  are  of  the  first  order — but 
the  '*  eui  bono*'  is  quite  another  qnestion. 

We  should  like  to  see  such  a  report  as 
Mr.  Kirkman  suggests:  we  have  already 
given  an  ophuon  as  to  the  influence  of  the 
Diary. 

T%e  BriiUh  Almanack  and  Companion. 

The  hriiish  Almanack  has  acquired  a 
high  character  for  supplying  a  large  fund  of 
very  useful  information  at  a  small  cost. 
The  Astronomical  Phenomena,  Tables,  &c., 
are  fully  adequate  to  meet  the  general 
reader's  wants.  It  would  add  to  the  Al- 
manack's usefulness  as  a  book  of  reference, 
if,  with  the  list  of  Members  of  Parliament 
their  residences  were  given.  Upon  the 
whole,  we  think  the  merits  of  this  Alma- 
nack fairly  entitle  it  to  that  large  share  of 
public  patronage  which  is  bestowed  upon  it. 

The  Companion  to  this  Almanack,  for 
some  years  after  its  first  publication,  sn- 
nually  contained  scientific  articles  by  Sir  J. 
Lubbock  and  others  of  a  high  order  and 
great  interest;  we  hsTe  now,  however, 
closed  the  publication  as  a  scientific  one  in 
remembrance  of  what  it  was,  and  not  in 
consequence  of  what  it  is.  Its  list  of  con- 
tributors on  science,  has  grown  ''small  by 
degrees  and  beautifully  less,"  until  it  has 
dwindled  down  to  one — "  a  last  rose  of 
summer  left  withering  alone."  The  one 
contributor  has  contributed  one  paper  *'  On 
Ancient  and  Modem  Usage  in  Reckoning." 

The  learned  critic's  cA^  d'cmors,  is  con- 
sidered, by  competent  judges,  to  be  an 
Esssy  on  Old  Almanaek§  printed  a  few 
years  ago  in  this  annual,  and  supposed  to 
be  written  with  the  view  of  surpassing  a 
profound  memoir  on  the  same  subject  by 
James  O.  HalUwell,  Esq.,  F.R.  and  A.S.S., 
but  the  tremendous  effort  which  the  learned 
writer  then  made  to  excel  many  titled  com- 
petitors for  honours  in  the  antique  line 
appears  to  have  had  a  sad  effect  upon  his 
mental  powers — at  any  rate,  his  efforts  have 
since  yearly  become    duller    and  duller) 
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happily,  at  last,  we  ghould  suppose,  "  the 
aDcient  and  modern  usage  In  reckoning'' 
indicatea  the  lowest  point  to  which  the  vii 
inertia  of  the  learned  writer's  pecnltar  ge- 
genins  can  force  him. 

We  will  gire  a  few  extracts  from  the 
article. 

The  learned  author  says, "  Those  wlio  are 
aocnstomed  to  settle  the  meaning  of  ancient 
phrases  hy  self-examination  will  find  some 
strange  condnsions  arrived  at  by  ns."  The 
writer  nerer  wrote  a  more  correct  sentence 
—-it  admits  of  no  kind  of  dispute. 

*'  Language  and  counting,"  says  the 
learned  author,  '*both  came  before  the  logical 
discussion  of  either.  It  is  not  allowable 
to  argue  that  something  is  or  was,  because  it 
ought  to  be  *or  ought  to  have  been. 
That  two  negatives  make  an  affirmative, 
onght  to  be ;  if  no  man  have  done  nothing , 
the  man  who  has  done  nothing  does  not 
exist,  and  everg  man  has  done  tomething. 
But  in  Greek,  and  in  uneducated  English, 
it  is  unquestionable  that  *'  no  man  has  done 
nothing"  is  only  an  emphatic  way  of  saying 
that  no  man  has  done  anything;  and  it 
would  be  absurd  to  reason  that  it  conld  not 
have  been  so,  because  it  should  not." — p.  5. 

**  But  there  it  another  difference  between 
old  and  new  times,  yet  more  remarkable,  for 
we  have  nothing  of  it  how :  whereas  in  things 
indivisible  we  count  with  our  fathers,  and 
shottld  say  in  buying  an  acre  of  land,  that 
the  result  has  no  parts,  and  that  the  pur- 
chaser, till  he  owns  all  the  ground,  owns 
none,  the  change  of  possession  being  in- 
stantaneous. This  second  difference  lies 
in  the  habit  of  considering  nothing,  nonghtf 
xero,  cipher,  or  whaterer  it  may  be  called 
to  be  at  the  beginning  of  the  scale  of  num- 
bers. Count  four  days  from  Monday  :  we 
should  now  say  Tuesday ,Wedne8day,  Thurs* 
day,  Friday ;  formerly,  it  would  have  been 
Monday,  Tuesday,  Wednesday,  Thursday. 
Had  we  asked,  what  at  that  rate  is  the  first 
day  from  Monday,  all  would  have  stared  at 
a  phrase  they  had  never  heard.  Those  who 
were  capable  of  extending  language  would 
have  said.  Why  it  must  be  Monday  itself  i 
the  rest  would  have  said,  there  can  be  no 


first  day  from  Monday,  for  the  day  after  is 
Tuesday,  which  must  be  the  second  day: 
Monday,  one ;  Tuesday,  two."— p,  10. 

We  assure  our  readers  that  the  whole 
article  is  equally  lucid,  and  ita  logic  alike 
formal. 

There  are  some  exceedingly  valoable  foot- 
notes ;  we  give  one  of  the  most  intereatingp 
taken  from  the  learned  Mr.  HalUwdl's  pro- 
found book  on  Nursery  Rhymea— a  ede- 
brated  production,  for  which  it  Is  supposed 
the  author  was  made  F.R.S. 

"  One* i  nine, 

Two's  some, 

Three's  a  many, 

Four's  a  penny. 

Five's  a  little  hundred." 
**  The  last  line  refers  to  five  score,  the 
so-called  hundred  being  more  usually  dx 
score.  The  first  line,  looked  at  etymolo- 
gically,  is  one  ie  not  one,  and  the  change  of 
thought  by  which  nine,  the  dedmal  of  Me, 
aims  to  be  assodated  with  the  decimal  of 
plurality  is  curious  !"^Very, 

This  valuable  and  profound  eaaay  will 
very  probably  be  transferred  to  the  next 
edition  of  the  learned  Mr.  Halllwdl's  rare 
work,  of  kindred  worth,  entitled  "  Raba 
Mathbmatica,"  it  will  then  be  deserredly 
handed  down  to  posterity  as  a  covering  for 
cheap  trunks — a  most  appropriate  archive 
for  such  a  treasure. 

When  the  Companion  to  the  Biitlah  Al- 
manack was  first  published,  the  original 
artides  on  various  points  of  pure  and  mixed 
science  rendered  it  well  worth  its  cost,  St. 
Although  the  Companion  still  supplies  the 
reader  with  a  large  quantity  of  informatioii, 
it  is  totally  different;  instead  of  original 
essays,  a  very  large  portion  of  the  book  is 
filled  with  that  kind  of  matter  which  may 
properly  be  denominated  '*  Official  Pests 
and  Scissors'  Work."  Readers,  who  faeve 
access  to  Parliamentary  rd|arns,  the  Statis- 
tical Journal,  &e.,  do  not  want  to  purchsif 
the  same  information  twice.  The  Artlde 
on  Rdlways,  which  fills  so  large  s  pert  ef 
every  number,  should  be  termed,  *'A«te, 
and  the  effects  of  Acts,  passed  in  reign  of 
King  Hudson  of  Pious  Memory." 
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Ill  ow  opinioii  the  Companion  bai  very 
ndly^detariorated ;  we  heve  already  remarked 
«pOQ  Its  Bolitary  original  article,  and  we 
think  the  price  ia  too  high  for  mere  tcUiora' 
hbonr,  end  official  paste  composition. 

Tfte  Itiuiiraied  Aituanaek, 

This  is  one  of  the  most  beautiful  and 
most  nsefnl  annuals  that  is  published  in 
this  country,  or,  at  the  same  trifling  cost,  in 
any  other. 

Whether  to  amuse  or  instruct ;  whether 
to  lie  on  the  drawing-room  table  as  an  or* 
nanient,  or  on  the  student's  deslc  as  an 
•rtiele  of  rsference,  we  can  most  heartily 
recommend  it. 

We  learn  from  the  Introduction,  "  that  all 
those  Divisions  of  the  Almanack  for  1846, 
relating  to  the  Calendar,  to  Astronomy,  and 
to  science  in  general,  were  intrusted  to 
Jamea  Olaisher,  Esq  ,  F.R.S.,  F.R.A.S.,  of 
the  Royal  Obsenratory  Greenwidh ;  and  all 
relating  to  thoie  subjects  since  that  time 
haTe  been  under  his  superintendence." 
Hence  the  accuracy  of  the  information  on 
the  aereral  heads  may  be  depended  on.  The 
article  on  the  Meteorology  of  England,  in 
the  present  number,  is  particularly  Taluable ; 
it  is  worth  more  than  the  cost  of  the  book. 

ne  Astronomical  Phenomena  which  are 
■aost  remarkable  in  each  month  are 
uniquely  exhibited  in  light  and  shade,  so 
as  to  convey  a  more  accurate  notion  of  their 
reality  than  the  reader  is  likely  to  meet 
with  elsewhere.  The  direction  of  moonlight, 
in  eadi  month,  is  shown  in  a  manner  which 
■snst  eooTey  a  most  useful  lesson  to  the 
student. 

The  "Notes  on  the  Month"  are  by  Mrs. 
liondon.  These  consist  of  a  description  of 
the  bird,  plant,  and  insect,  which  have  some 
characteristic  connected  with  the  month: 
the  entertaining  and  instructive  writing  of 
the  aecompWhed  authoress  is  beautifully 
illustrated  by  wood-cuts  of  the  things  de- 
scribed. Each  month  is  also  elucidated  by 
a  mythological  representation  of  the  month, 
and  also  by  a  print  appropriate  to  the 
season :  these  show  to  what  a  high  degree 


of  perfection  pictorial  art  of  this  kind  hu 
been  carried  in  England. 

We  trust  the  spirited  publishers  are  re- 
paid for  preparing  with  such  tute  and  care 
this  elegant  annual.  It  would  be  a  sad  re- 
flection on  the  public  intellectual  discern- 
ment, if  it  did  not  amply  support  such  a 
peerless  gem  rendered  at  so  cheap  a  rate. 


TBI    USB   OF  THK  VACnUlf  TESSBL  AS   AN 
APPINDAGK  TO    POMPS. 

Sir, — As  it  strikes  me  that  both  Mr. 
Baddeley's  and  a  "  London  Engineer's** 
replies  to  Mr.  Hulse  respeetinff  air  ves- 
sels  to  pumps,  more  particularly  as  ap- 
plied to  the  suction  pipe,  are  founded  in 
error,  I  would  beg  to  inform  Uiose  gen- 
tlemen that  a  wicuum  vessel  has  enabled 
me  for  the  last  three  years  to  work,  with- 
out any  jar,  a  5 -inch  single  barrel  foree 
pump,'  of  12  inches  stroke,  at  forty 
strokes  per  minute  and  upwards.  The 
lift  is  about  22  feet  with  3  inch  suction 
pipe :  the  delivery  40  ft.,  also  with  3  inch 
pipe.  Before  the  application  of  the  va- 
cuum vessel,  which  is  simply  a  perpen- 
dicular elongation  of  the  suction  pipe, 
some  15  feet  higher  than  the  pump 
itself,  and  of  course  closed  at  the  top, 
the  pipe,  which  is  of  strong  copper, 
burst  on  several  occasions,  and  the  jar 
would  soon  have  destroyed  the  pump. 
Mr.  Baddelev  is  perfectly  correct  in  say- 
ing, that  "  the  first  action  of  a  pump  is 
to  exhaust  the  air  from  the  suction 
pipe ;"  and  of  this  I  take  advantage  by 
continuing  my  suction  pipe  some  feet 
higher  than  water  will  rise  in  vacuo, 
vis.,  32  or  33  feet;  there  is  then  an 
empty  space  to  receive  the  flow  of  water, 
which,  when  suddenW  arrested  at  a  high 
velocity  at  the  end  of'^each  stroke,  would, 
without  such  provision,  impinge  on  the 
terminus  of  the  pipe  and  produce  the 
concussions  complained  of.  My  pump 
was  furnished  with  an  air  vessel  as  usual, 
when  put  down.  The  vacuum  vessel 
was  my  own.  I  shall  be  happy  to  fur- 
nish Mr.  Hulse  with  a  diagram,  if  I  have 
not  been  sufficiently  explicit. 

Yours  respeetfully. 


J.  JD.  S. 


Oakbam,  January  3,  1850. 
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Frbdbbick  William  Bodmbb,  Paris, 
France,  C.  £.  For  certain  improvimenU 
in  machinery  or  apparatus  Jor  letter- preee 
printing.     Patent  dated  August  16,  1849. 

The  patentee  proposes  to  print  two  end- 
less webs  of  paper  simnltaneonsly,  by  meaAs 
of  two  duplicate  type  cylinders,  which  print 
(say)  the  obverse  sides  of  the  two  webs, 
while  a  third  type  cylinder  prints  the  reyerse 
of  both  webs  at  the  same  time. 

The  paper  is  damped  before  entering  the 
machine,  by  means  of  rotary  brushes  dipping 
partially  into  water,  and  is  dried  after  each 
impresiion  by  the  action  of  a  rotary  fan. 
As  the  printed  webs  of  paper  are  delivered 
from  the  machine,  they  are  divided  trans- 
versely into  sheets  by  means  of  suitable  cut- 
ting machines. 

No  claims  are  made  in  this  specification. 

Jambs  Youko,  of  Manchester,  manufko- 
tnring  chemist.  For  improvemente  in  the 
treatment  of  certain  oree  and  other  mattere 
containing  metale,  and  in  obtaining  pro- 
duete  therefrom.  Patent  dated  August  16, 
1849. 

Claime.-^l.  A  peculiar  method  of  pro« 
ducing  stannate  of  soda  and  stannate  of 
potash. 

2.  Another  method  of  produdng  the 
same. 

3.  A  third  method. 

4.  A  method  of  producing  the  stannates 
of  lime,  barytes,  and  strontian. 

5.  6,  and  7.  A  mode  of  obtaining  lead, 

From  native  carbonate  of  lead. 

From  galena. 

From  lead  slag.    And 

8.  A  mode  of  obtaining  a  compound  of 
lead  and  antimony  from  slags. 

Richard  Archibald  Brooman,  of  the 
Patent-office,  166,  Fleet-street.  For  im- 
provements in  machinery,  apparatus,  and 
processes  for  extracting^  depurating,  form' 
ing,  drying,  and  evaporating  substances, 
(A  communication.)  Patent  dated  August 
16,  1849. 

See  ante,  p.  141. 

Jonathan  Blakb,  of  Mount  Pleasant, 
Eaton,  Norwich,  surgeon.  For  certain  im- 
provements in  lamps.  Patent  dated  August 
16,  1849. 

Mr.  Blake  describes — 

1.  Some  improvements  applicable  to  spi- 
rit lamps,  more  partleularly  those  in  which 
camphine  and  naphtha  are  burnt,  and  which 
have  for  their  object  to  obviate  more  effectu- 
ally, than  has  been  hitherto  done,  the  smoke 
and  sooty  exhalations  called  '*  blacks,"  with 
which  the  burning  of  such  lamps  is  com- 
monly accompanied,  as  also  to  render  them 
perfectly  safe  from  explosion.    And 


2.  Some  improvementi  ia  eandle-lamps, 
by  which  the  supply  of  air  will  be  bettor 
regulated,  and  guttering  prevented.  We 
shall  give  the  details  of  both  improvements, 
with  engravings,  in  an  early  Number. 

Louis  Lbmaitrb,  late  of  Paris,  but  now 
of  the  Hdtel  de  L'Universe,  Blacklrian, 
engineer.  For  improvements  in  the  jnaiNi- 
facture  of  ferrule  for  fMng  the  tmhoa  of 
locomotive  and  other  bouersm  Patent  dated 
August  16, 1849. 

The  object  of  this  inyention  is  to  mann- 
facture  ferrules  by  machinery  instead  of  by 
hand.    For  this  purpose  a  strip  of  iron  or 
steel  of  the  desired  width  is  passed  between 
a  pair  of  grooved  roUera,  to  form  one  edge 
thinner  than  the  other;   after  which  the 
strips  are  cut  into  lengths  to  form  the  fer- 
rules, and  bent  into  a  circle  by  being  caused 
to  pass  on  a  mandril  underneath  a  roller. 
The  mandril  is  supported  in  oae  end  of  a 
rotary  shaft,  the  other  being  fitted  with  a 
winch-handle.  The  shaft  has  a  groove  cut  in 
it  longitudinally  to  receive  a  bent  lever,  eer- 
rying  at  its  free  end,  just  over  the  mandiil,  a 
piece  of  metal,  which  is  caused  to  hold  the 
strip  of  metal  between  it  and  the  mandril, 
on  motion  being  communicated  to  a  second 
lever  connected  to  the  first.    Above  the 
mandril  is  a  roller  suspended  in  one  end  of 
a  lever,  which  is  depressed  by  hand,  and 
made  to  bear  againat  the  strip  of  metal,  so 
as  to  bend  it  into  the  required  shape.     This 
roughly-formed  ferrule  is  (either  when  cold 
or  raised  to  a  welding  heat,  or  heated  to  make 
it  pliable,)  submitted  to  the  action  of  a 
punch  and  die,  whereby  it  will  be  finished, 
so  that  the  exterior  surface  will  not  require 
turning  in  a  lathe,  and  the  edges  welded  or 
pressed  together  accordingly.    When  the 
edges  are  not  to  be  welded,  they  are  made 
curved  or  angular,  in  order  that,  when  sub- 
jected to  an  uneven  force  at  the  edgea,  they 
may  support  one  another,  and  prevent  the 
ferrule  from  being  forced  out  of  shape« 

The  punch  slides  in  a  guide,  and  is  worked 
by  being  attached  to  one  end  of  a  horison- 
tal  lever,  the  other  end  of  which  is  con- 
nected to  the  piston-rod  of  a  steam  engine. 
The  die  is  in  two  portions,  and  is  supported 
in  a  plate,  which  is  made  to  slide  up  and 
down  by  being  supported  on  pillara  riam^ 
from  an  open  frame,  in  which  is  a  cam  shall 
worked  by  a  hand-lever,  and  the  die  closed 
or  opened  accordingly,  to  allow  of  the  fer- 
rule being  punched  in  and  afterwards  taken 
out. 

CMms, — 1.  The  mode  of  using  a  pnnch 
for  forcing  into  a  suitably-formed  die  a  strip 
of  metal  which  has  been  preriously  bent  into 


WIBKLT  Un  OV  MSW  PATBllTS. 


159 


tb»  roqidrsd  duipe,  but  not  waldad  when  the 
pvBch  or  die,  or  both  of  tliem»  If  made  to 
work  »  goidei. 

2.  The  mode  of  operating  aa  before,  for 
wdding,  or  glTing  the  reqaird  form  to  atripi 
of  meUL 

8.  The  manttlhetnre  of  fermlea  of  atripe 
of  metal,  not  previoiulj  welded,  when  the 
jonction  of  the  lidea  are  in  a  corred  or 
■nguUr  fine. 

4,  The  manofaetare  of  ferralea  of  stripe 
of  metal  with  one  edge  made  thinner  than 
the  other,  by  the  process  of  rolling,  in  order 
to  glTO  the  desired  form  to  the  ferrules  to 
&cilttate  their  entrance  into  tubes. 

AmTHUR  Dunn,  Worcester,  soap  maker. 
JPbr  improneminii  In  »oap  making.  Patent 
dated  August  17, 1849. 

Mr.  Dunn  remarks,  tliat  it  has  hitherto 
been  customary  for  the  manufacturers  of  the 
better  kinds  of  soap  to  mark  the  cakes  with 
certain  letters  or  deaigns,  but  which  are 
completely  effaced  after  a  Uttle  use,  and  that 
tlie  object  of  his  invention  is  to  make  such 
letters  or  designs  last  longer  than  has  yet 
been  practicable  by  making  them  consider- 
ably deeper  than  heretofore,  and  filling  in 
the  sunken  parts  with  differently  coloured 
aoap,  in  a  plastic  state,  with  a  spatula ;  care 
being  taken  to  remoTe  any  uncTenness  of 
surface  or  excess  of  coloured  soap  by  scrap- 
ing. Inatead  of  coloured  soap  powdered 
soap  may  boused,  and  filled  into  the  sunken 
parts;  the  external  snrface  being  covered 
with  plastic  soap  of  the  same  colour  as  the 
powdered  aoap  to  prevent  ita  failing  out. 
As  the  soap  wears  away,  the  water  will 
Boiaten  the  powdered  soap  and  cause  it  to 
adiiere  together. 

dmm, — ^The  mode  of  marking  soap  with 
letters  and  designs  with  soap  or  other  suit- 
able material  which  varies  in  colour  from 
the  aoap  to  be  marked. 


WSSKLT  LIST  OF  NEW  XNOLtSH  PATENTS. 

Thomas  Wliiffen  <if  Pig'i  Qnay,  Bridewell-pre- 
cinct, aeconntant,  for  improTements  in  machinery 
far  R^terlng  tha  dalivary  of  gooda.  February  2 1 ; 
aiz  months. 

John  Stephen  WooIrich,of  Wednesbary,  Stafford, 
chemist ;  John  James  RnsseU,  of  Hands-worth,  In 
the  same  county,  and  Thomas  Henry  Russell,  of 
Wednesbury  aforesaid,  patent  tube  manufacturers, 
for  improvements  in  obtaining  cadmium  and  other 
metals  and  products  from  ores  or  matters  contaln- 
lag  them.    Febveary  21 }  six  months. 

Alfred  Vincent  Newton,  of  Chancenr-lanc,  Mid- 
dlesex, mechanical  draughtsman,  ror  Improve- 
ments in  separating  and  assorting  solid  materials 
or  substanoee  of  Afferent  specific  gravities.  (A 
eoromunication.)    February  21 ;  six  months. 

John  slack,  of  Manchester,  Lancaster,  manager, 

fov  oeftain  1  mpi ovraeBta  te  the  nanulhetiire  off 

textile  goods  or  fabrics,  and  in  certain  machinery 

ot  affaratas  conaeeteo  there  with.    Febivary  21 ; 

Bsnths. 

Alexander  Hedlaxd,  of  Farii,  Flaaee,  gsatlo- 


maa,  fat  certain  improvements  in  projidUttg.  Feb- 
mary  21 ;  six  montns. 

Oeorge  Holworthv  Palmer,  of  Westboome  YUlas, 
HacTow-road,  Middlesex,  dvll  engineer,  and  Joshua 
Horton,  of  ^tna  Steam-engine  Bofler  and  Gaso- 
meter Manufutory,  Smethwlek,  near  Birmingham, 
Stafford,  for  improvements  in  the  arrangement 
and  construction  of  gas-holders.  February  21; 
six  months. 

William  Cormaok,  of  King-street.  Dunston- 
road,  Ha^^rstone,  Middlesex,  chemist,  for  im- 
provements In  purifying  gas;  also  appileable  Id 
obtaining  or  separating  certain  products  or  mate- 
rials from  gas,  water,  and  other  similar  fluids. 
February  21 ;  six  mouths. 

William  Mayo,  of  the  firm  of  Mayo  and  War- 
mlngton,  Silver-street, Wood-street,  Cheapslde,  ma- 
nuljftcturer,  for  improvements  in  connecting  tubes 
and  pipes,  and  other  surfaces  of  glass  and  earthen- 
ware and  in  connecting  other  matters  with  glass 
and  earthenware.    February  21 ;  six  months. 

John  Scoffern,  of  Essex-street,  BCiddlesex,  M.B., 
for  improvements  in  the  mannfteture  and  refining 
of  sugar,  and  in  the  treatment  and  use  of  matters 
obtained  In  such  manufkcture,  and  in  the  construc- 
tion of  valves  used  in  such  and  other  manufac- 
tures.   February  tl;  six  months. 


LIST  OF  SCOTCH  FATmTS  TBOM  23rD  OF 
JANUABT,  1850,  TO  THB  15tH  OF  FBB« 
RUA&T,  1850,  IMCLUSIVK. 

Joseph  Clinton  Robertson,  of  166,  Fleet-street, 
London,  civil  engineer,  for  improvements  in  ma- 
ehinery,  apparatus,  and  processes  for  extracting, 
depurating,  forming,  drying,  and  evaporating  sub- 
substances.  (Communication.)  Sealed  January 
23 ;  six  months. 

William  Thomas  Henley,  of  Clerkenwell,  Mid- 
dlesex, philosophical  Instrument  maker,  forcertain 
improvements  in  telegraphic  communkatlon,  and 
in  apparatus  connected  therewith ;  put  of  which 
Improvements  may  be  also  applied  to  the  moving 
of  other  machines  and  machinery.  Januaiy  23; 
six  months. 

Christopher  Nickels,  of  York-read,  Lambeth, 
Surrey,  gentleman,  for  improvements  in  the  manu- 
fkcture of  woollen  and  other  Ikbrics.  January  24; 
six  months. 

Ewald  RIepe,  of  Flnsbury-square,  Middlesex, 
merchant,  for  improvements  in  the  manufacture  of 
steel.    JaQuarv24;  six  months. 

Benjamin  Thompson,  Newcastle-upon-Tyne, 
civil  engineer,  for  improvements  In  the  manufac- 
ture of  &on.    January  81 ;  six  months. 

El^ah  Gallowav,  of  Southampton-buildings,  Chan- 
cery-lane, Middlesex,  dvil  engineer,  for  Improve- 
ments in  furnaces.    Februarv  I ;  six  months. 

Thomas  Marsden,  of  Salford,  Lancashire,  ma- 
chine maker,  for  improvements  in  machinery  for 
heckling,  combing,  or  dressing  flax,  wool,  and  other 
fibrous  substances.    February  1 ;  six  months. 

Robert  Fajrrer,  of  Stirrey-street,  Strand,  comman- 
der, R.N.,  for  improvements  In  steering  apparatus. 
February  1 ;  six  months. 

Macgregor  Laird,  of  Birkenhead,  gent.,  for  im- 
provements in  the  construction  of  metallic  ships 
or  vessels,  and  in  materials  for  coating  the  bottom 
of  iron  ships  or  vessels,  and  in  steering  ships  or 
vessels.    February  6 ;  six  months. 

James  Templetou,  of  Glasgow,  manuflicturer, 
for  certain  improvements  In  manufacturing  figured 
fabrics,  principally  designed  for  the  production  of 
carpeting.    February  12;  six  months. 

William  Henry  Green,  of  Basinghall-street,  Lon- 
don, gent.,  for  Improvements  in  the  preparation  of 
peat  fuel,  and  in  the  mode  of  applying  the  products 
derived  thereflrom  to  the  preservation  of  oertain 
•nhstancea  which  are  attt{teot  to  decay.  (Commu- 
Blcatloa.)   Febraaiy  12 ;  six  BMntha. 
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Joieph  Long  and  James  Louff,  of  LUUo  Tower- 
■treet,  London,  philosophical  Instniment  makers^ 
and  Richard  Pattondon,  of  Nelson-squave,  Sarrey, 
engineer,  for  Improvements  in  instruments  and 
machinery  for  steering  ships,  irhieh  is  also  appli- 
acble  toTiees,  and|other  instruments  and  machinery 
fbr  obtaining  power.    February  IS ;  six  months. 

William  Mayo,  of  the  firm  of  Mayo  and  War- 
mington,  SlWer-street,  Wood-street,  Cheapside, 
London,  manufacturers  of  mineral  aSrated  waters, 
for  improvements  in  connecting  tnbes  and  pipes 
and  other  surfaces  of  glass  and  earthenware, 
and  in  connecting  other  matters  with  glass  and 
earthenware.    February  18;  six  months. 

James  M'Donald,  of  Chester,  coach  maker,  for 
certain  improvements  in  the  method  of  applying 
oil  or  grease  to  wheels  and  axles,  and  to  macbineiy, 
and  in  connecting  the  springs  of  wheel-carriages 
with  the  axles  or  axle-boxes.  February  IS;  six 
months. 


Henry  Attw4»od,of  OoodmaB's-flelds,  Middlawz, 
engineer,  and  John  Ronton  of  Bromley,  in  Uie 
same  county,  engineer,  for  certain  ImprovemeoCs 
In  the  manufkcture  of  starch  and  the  like  artklei 
of  commerce  from  teinadous  and  legmnlnons 
•ubstaneea.    Febmaiy  14;  aix  months. 

William  Forness,  of  Liverpool,  builder,  for  im- 
provements In  machinery  for  cutting,  tenoning, 
planing,  moulding,  dove-talling»  boring,  mortisbq^, 
tongueing,  grooving,  and  sawing  wood;  also  nr 
sharpening  and  grinding  tools  or  surlkces,  aod  also 
in  welding  steel  to  cast  iron.  (Communioaaoii.) 
February  15 ;  six  months. 

Sir  John  Macnelll,  Knight  of  Dublin,  and  Tho- 
mas Barry,  of  Lyons,  near  Dublin,  mechanie,  f«t 
improvements  in  locomotive  engines,  and  in  the 
construction  of  railways.  February  IS;  six 
months.  • 


LIST  OF  IRISH   PATBMT8  SBALBD  FROM   28tH   OF  JAKVART,  TO  TMM   12tH  OF 

FEBRUARY,  1850. 


Alexander  Swan,  of  Kirealdy,  Fife,  manulhcturer, 
fo  rimprovements  in  heatiuK  apparatus  and  In  apply- 
ing hot  and  warm  idr  to  manufacturing  and  other 
purposes  when  the  same  are  required.   January  28. 

Jacques  Hulot,  of  Rue  St.  Joseph,  Paris,  France, 
manufacturer,  for  improvements  in  the  manufoo- 
ture  of  ftonts  of  shirts.    January  1. 

Thomas  John  Knowlys,  of  Heysham  Tower,  near 
Lancaster,  esq.,  for  Improvements  in  the  application 


and  combination  of  mineral  and  v^etaUe  prodoets 
Arom  mineral  and  vegetable  substances,  and  in  the 
generation  and  ^;)plicalion  of  heat.    February  4. 

Thomas  Henrv  RiMseU,  patent  tube  manuAe- 
turer,  of  Wednesbury,  and  John  Stephen  Woolti^ 
of  Birmingham,  chemist,  fbr  Imnrovements  ia 
costing  iron  and  certain  other  metau,  and  alloys  of 
metals.    February  12. 
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Date  of   No.  In 
Reglstra-  the  Re- 
tion.     gister. 

Feb.    15      S187 
16    12188 


18 
20 


2189 
2190 


Proprietors'  Names.     AddreMes.  Subjects  of  Design. 

Samuel  Hixon  ....^ Birmingham Press  for  embossing  and  other 

purposes. 

Thomes  Wells  Cross....  Leeds ^ Barrel  with  grooved  and  tea- 

gued  staves. 

Anthony  Mayer Sagave-gardens,  Tower-hill......  Sawing  instrument. 

John  Sanders Wood-street,  Cheapside An  umbrella  tent. 
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BLAKE'S  PATENT  SPIRIT  AND  CANOLB  LAMPS. 
Fig.  3.  Fig.  1. 
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9hAKM*U  FATIIMT  i?imiT  AND  OAITDLB  ULim. 

Wb  now  preient  our  readen  with  the  details  of  the  improvemoits  embodied  in 
these  lampi  (see  ante p,,  168),  Fig.  1  is  a  sectional  elevation,  and  fig.  2  a  plan  of 
the  spirit  lamp ;  and  fig.  3  and  fig.  4  are  similar  Tiews  of  the  candle  lamp. 

The  Spkii  Lamp. 

The  lamp  is  represented  as  having  foar  burners,  but  the  number  m^  be  increased 
or  diminisned  at  pleasure,  according  to  circumstances.  Ii^  general,  I  find  that  it  is 
preferable  to  use  a  num]>er  of  small  burners  to  produce  any  required  pmoant  of 
light  than  it  is  to  produce  the  same  amount  of  light  bj  a  single  ournbr  of  lar^ger 
sise,  and  that  the  best  size  for  a  single  burner  is  about  half  an  Inch ;  that  is'  to  saj. 
that  it  should  be  no  larger  th^n  to  allow  of  the  ring  of  wick  being  aboi;t  from  three- 
eighths  to  half  ap  inch  in  diameter.  The  reservoir  AA  for  containing  the  spirit  to 
be  burned  is  divided  ii^tp  as  many  compartments  as  there  are  Durners,  in  order  to 
prevent  the  wicks  of  Uie  di^erent  burners  from  becoming  entangled,  or  the  fluid 
nrom  being  shaken  about  in  movins  the  lamp  from  place  to  place,  ^e  partiti^ms 
between  these  compartments  have  noles  in  them  to  allow  of  the  flpw  of  the  flnid 
from  the  one  to  ^e  otheri  so  that  it  may  stand  at  the  same  level  in  ifA.  The  spirit 
is  introduced  into  U^e  reseryoir  throifgh  a  screw-plug  B,  and  there  is  a  small  float  c, 
bv  which  the  state  of  the  supplv  can  be  ascertained  at  any  time  by  mere  inspeetioo. 
Tne  basement  pf  the  burner  communicates  by  a  tubular  neck  C  with  fbe  reservcnr 
A,  the  junction  of  the  two  being  effected  by  means  of  a  ring  D,  and  three  small 
screws,  s««,  which  sre  screwed  through  the  ring,  and  press  firmly  against  the  sides  of 
the  tubular  neck.  The  annular  spape  within  the  ring  is  afterwards  covered  over 
with  a  loose  flat  disc  DS  which  prevents  anv  escape  of  the  fluid  at  that  part ;  and  as 
the  only  metallic  connections  between  the  numer  and  reservoir  are  t^e  points  of 
the  three  small  screws,  the  risk  of  the  heat  being  commuDicated'  hfdipA  the  one  to 
the  other  is  extremely  small.  The  tubular  neck  C  is  coverej  in  at  top  with  the 
exception  of  a  lunette-shaped  opening,  pirough  which  the  wick  passes  up  into  the 
burner  £.  Externally  the  burner  is  of  a  conical  shape,  mih  an' opening  F  on  one 
side,  through  which  the  air  is  admitted  into  the  internal  air- tube  G.  ^he  wick  most 
suitable  for  a  lamp  of  this  construction  consists  of  a  flat  band  of  cotton  pf  a  breadth 
about  three  times  the  diameter  of  the  burner,  so  that  it  may  form  ^  complete 
circle  at  top.  H  is  a  piece  of  metal  with  a  slot  in  it,  which  is  just  of  snfiScient  sise 
to  allow  the  wick  to  be  drawn  through  it,  and  when  it  is  so  ^tted  on  the  wick  it  is 
screwed  down  upon  its  place  on  the  reservoir. 

The  pressure  which  the  wick  sustains  by  the  edges  of  the  slotted  piece  of  metal 
H,  regulates  in  a  great  dep[ree  the  ascent  of  the  spirit  into  the  burner,  while  at  the 
same  time  it  prevents  not  only  any  overflow  of  the  spirit  in  the  event  of  the  lamp 
being  upset  from  carelessness,  but  any  passage  of  flame  from  the  burner  to  the 
reservoir,  and  admits  of  replenishing  the  reservoir  with  spirit  without  danger  of 
explosion.  The  raising  of  tne  wick  when  trimming  is  efiected  by  introducing  a  pin 
successively  into  the  holes  ooo,  on  the  side  of  the  burner,  and  the  wick  when  once 
trimmed  will  last  for  eight  or  ten  hours  burning,  without  requiring  to  be  retouched, 
and  when  the  spirit  is  of  ordinary  purity,  a  wick  of  moderate  length  will  last  from 
six  to  twelve  months  without  requiring  renewal.  The  holes  ood,  which  have  been 
described  as  used  for  raising  the  wick,  serve  also  as  escape  valves  for  any  vapourised 
spirit,  whereby  all  risk  of  its  accumulating  in  the  interior  of  the  burner,  and  either 
exploding  or  blowing  out  the  light  is  completely  obviated.  I  is  a  head-piece  to  the 
burner,  which  serves  as  a  gallery  for  supporting  the  glass,  and  also  to  sustain  other 
arrangements  for  regulating  the  quantity  of  air  to  l^  admitted  to  the  flame  from 
the  outside.  The  air  to  the  exterior  of  the  flame  is  supplied  throuffh  an  apertnre 
below  the  ring  d,  whence  it  passes  up  between  the  flame  and  the  gfiss  cylinder  X, 
which  rests  upon  the  ring  d.  The  glass  cylinder  K  is  made  of  a  lenffth  oorrespond- 
ing  with  the  greatest  height  of  flame  which  it  is  desired  the  lamp  sh^l  produce,  and 
it  carries  upon  its  upper  end  a  ring  of  metal  L,  which  forms  a  flange  projecting 
inwards  partly  over  the  flame,  by  which  the  air  is  arrested  in  its  ascent,  and  defleeSed 
inwards  upon  the  flame.    On  the  action  of  this  deflecting  ring,  the  height  aad 
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molwieiVimiB,  md  freedom  from  imell  of  the  flame  in  a  great  meaamre  depend. 
The  neceetity  for  the  ring  may  be  inperBeded  b^  makio^  the  top  i^  the  glass  eylin- 
der  in  the  first  inatance  of  a  oonical  shape  or  with  a  projeotioff  flange  of  glass;  bat 
I  greatly  prefer  the  metal  ring,  on  aocount  of  its  not  Ming  liable  to  break,  and  admit- 
ting of  greater  nioety  in  the  fitting.  The  admission  of  air  to  the  interior  of  the 
flame  is  adiosted  by  means  of  a  slide  valye  L',  whieh  covers  the  opening  M  in  the 
head  L  The  opening  M  in  the  head  exactly  eorresponds  to  the  positioq  of  the 
opening  F  in  the  side  of  the  homer,  so  that  when  M  is  dosed  by  this  slide*  yalve^ 
yery  little  air  can  enter  into  the  internal  air-tube  G.  N  is  a  spindle  to  the  slide- 
yalye,  whieh  is  passed  through  a  hole  formed  in  a  proneoting  pin  O,  in  which  the 
spiadle  is  free  to  be  moved  when  aeted  upon  by  hand,  dj  more  or  less  closing  the 
aperture  M,  the  flame  can  be  regulated  with  great  accuracy.  Instead  of  the  slide- 
▼aire  1/  for  regulating  the  current  of  air,  a  conical  or  any  other  spitable  form  of 
▼alye  may  be  used,  t  is  the  fflass  chimney,  which  has  a  fine  wire  gause  cylinder 
R  fitted  upon  its  upper  end,  and  should  the  name  occasionally  rise  too  high  and  pro- 
dnoe  blacks,  these,  as  generated,  will  adhere  to  the  interior  of  the  wire  gause,  the 
meshes  of  which  are  too  small  to  allow  them  to  pass  through.  When  the  wire 
gause  becomes  oompletely  coyered,  and  the  meshes  closed,  the  flame  will  fri>m 
want  of  idr  become  extinguished,  and  thus  the  eyil  produced  be  the  means  of  its 
own  cure. 

The  Candle  Lamp, 

AA  is  a  ease  or  holder  which  contains  a  helical  spring  B,  similar  to  those  ordi- 
narily used  in  candle  lamps,  which  is  surmounted  by  a  disc  on  which  the  bottom  of 
the  candle  rests ;  C  is  a  tube  which  fits  by  a  bayonet- joint  on  the  case  A,  and  serves 
to  hold  the  candle  as  it  is  pushed  up  by  the  spring  B,  terminating  at  top  in  a  nozsle 
of  a  conical  form ;  D  is  an  outer  tube  concentric  to  C,  and  soldered  to  the  case  A. 
D'  is  a  cap  which  is  curved  inwards  at  top  towards  the  apex  of  the  nosale ;  bb  are 
npertures  in  the  cap  D*,  by  which  air  is  admitted  from  the  external  atmo- 
sphere into  the  spaoe  between  the  tube  C  and  cap  D',  passing  up  which,  the  air 
goes  first  to  keep  the  nozzle  cool,  and  thence  to  feed  the  fiame,  the  curved  lip  of 
the  cap  serving  to  defiect  the  current  inwards,  ee  are  apertures  in  the  curved  Up 
of  the  cap,  through  which  a  portion  of  the  air  which  ascends  between  the  tube  C 
and  the  cap  D'  fiuds  its  way  (as  indicated  by  the  arrows)  to  the  outside  of  the  top 
of  the  column  of  flame,  and  which  has  the  effect  of  keeping  the  wicks  of  the  candle 
from  bending  over  the  cap  and  overheating  it.  The  other  portion  of  air  admitted 
by  the  openings  66,  escapes  by  the  openings  dd,  between  the  top  of  the  nozzle  and 
lip  of  the  cap,  and  goes  to  support  the  combustion  of  the  interior  of  the  flame,  and 
prevent  (he  candle  from  meldng  too  fast.  G  is  a  slotted  ring,  by  the  turning  round 
of  which  the  apertures  bb  can  at  any  time  be  more  or  less  opened  for  regulating  the 
quandty  of  air.  K  is  a  glass  cone  which  is  brought  down  considerably  below  the 
top  of  the  nozzle,  in  order  to  concentrate  the  three  currents  of  air  indicated  by  the 
arrows  upon  the  flame.  These  different  currents  of  air  passing,  as  described,  keep 
the  nozffe,  the  cap,  and  fflass  cone  cool,  and  enable  the  outer  glass  chimney  to  be 
brought  down  considerably  below  the  point  of  ignition,  and  thereby  produces  a  more 
perfect  combustion.  1  is  a  glass  chimney,  and  H  a  gallery  which  supports  the  cone, 
&,  and  chimney,  I. 
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Shr, — In  the  last  Number  of  your 
vahiable  Magazine  (No.  1885)  I  find  an 
illasf  rated  description  of  an  electro- che- 
mical copying  telegraph,  which  was  pa- 
tented in  1843  by  Mr.  Alexander  Bain. 
The  author  of  this  description  is  the 
patentee  h'mself,  and  he  informs  us  that 
during  his  recent  sojourn  in  the  United 
States,  a  gentleman  of  the  name  of  Bake- 


well,  "  taking  advantaffe  of  his  absence," 
solicited  and  obtainea  a  patent  for  the 
very  invention  which  he  had  previously 
secured,  and  in  proof  of  his  declared  prio- 
rity of  invention,  Mr.  Bain  refers  your 
readers  to  the  specification  of  his  English 
patent  deposited  in  the  Enrolment-ofiice, 
Chancery-lane.  The  position  thus  as- 
sumed by  your  correspondent  is  fair,  and 

^9 
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apparently  incontestible.  I  neither  come 
forward  to  question  its  aocuraey,  nor  to 
interfere  in  any  dispute  to  which  it  may 
chance  to  give  rise :  but  I  simply  desire 
to  express  my  great  and  unqualified 
astonishment  that  Mr.  Bain, — a  man  of 
philosophy,  enlightenment,  and  supposed 
liberality  of  principle, — should  insist  so 
earnestly  upon  the  particular  share  of 
credit  which  is  due  to  tiimself,  and  should 
studiously  fail  at  the  same  time  to  recog- 
nise the  true,  legitimate,  and  undeniable 
dues  of  other  parties  1  I  write  this  letter 
as  an  act  of  necessary  justice,  not  only  to 
mjrself,  but  to  the  ioYentive  world  gene- 
rally ;  for,  let  it  not  be  forgotten,  that  in 
every  question  of  this  kind,  there  is  a 
great  and  general  principle  involved,— a 
principle  in  which  all  thinkers  and  toilers 
m  the  wide  field  of  practical  science  are 
more  or  less  interested.  Mr.  Bain  may 
have  given  strong  evidence  of  persever- 
ing seal  and  ingenuity  in  his  long-con- 
tinued efforts  to  extend  the  useful  appli- 
cations of  philosophy ;  but  let  him  rest 
assured  that  he  is  only  disturbing  the 
creditable  realities  of  his  position  by 
quietly  slurring  over  the  original  and 
relevant  ideas  of  others,  or  by  attempting 
to  establish  a  claim  where  he  has  not 
even  the  ghost  of  a  title.  What  is  the 
meaninff  of  the  following  sentence  in  his 
letter  of  last  week  ?•— **  The  fact  is,  that 
there  is  not  a  single  feature,  either  elec- 
trical, chemical,  or  mechanical,  in  Mr. 
Bakewell's  plan,  that  is  not  embodied  in 
my  patents  of  1843  and  1846."  Che- 
mical !  Can  Mr.  Bain  show  me  a  iingle 
ekemieal  novelty  in  either  of  his  specifi- 
cations? Can  he  show  me  one  single 
feature  in  his  ''  chemically-prepared 
paper*'  for  receivine  telegraphic  com- 
munications tohich  he  did  not  derive 
directly  Jirom me?  I  ask  him  in  candour 
and  honesty  to  answer  this  question.  Let 
him  not  think  to  supersede  the  fact  (as 
he  attempted  to  do  on  a  former  occasion) 
by  referring  to  Davey  as  the  true  inven- 
tor of  the  process.  The  facts  and  reali- 
ties pertaining  to  the  present  case  are 
plain,  patent,  and  incontrovertible.  In 
1838  or  1839,  Mr.  Davey  obuined  a 
patent  for  an  improved  electric  telegraph. 
In  this  invention,  signals  and  intelligence 
were  forwarded  from  place  to  place 
through  the  instrumentality  of  dots  or 
marks,  which  were  produced  at  the  re- 
ceiving-station by  the  electrolytic  action 
of  platina  wires  upon  paper,  moistened 


with  a  solution  of  iodide  of  potasnum 
and  starch.  This  was  an  ingenious  idea, 
but  it  embodied  nothing  original  in  a 
ehemieal  point  of  view.  It  was  a  mere 
mechanical  adaptation  of  an  old  experi- 
ment which  haa  been  exhibited  over  and 
over  again  in  the  various  lecture-rooms 
of  the  metropolis — an  experiment,  too, 
which,  of  the  kind,  was  remarkably 
easv  of  performance;  for  Dr.  Faraday 
haa  previously  shown  that  a  single  vol- 
taic cell  furnished  power  sufficient  for  the 
purpose,  without  even  the  necessity  for 
metallic  contact  in  any  part  of  the  cireuiL 
(Easperimental  JUeearehee,  Sth  Series^ 
JPhtl,  TrcMM.,  1834.)  So  much,  then, 
for  the  chemical  portion  of  Mr.  Davey's 
invention*  But,  to  proceed.  In  1841  I 
obtained  a  patent  for  a  new  method  of 
printing,  in  one  or  more  ooloors,  by 
means  of  electricity;  and,  by  applying 
the  new  principle  embodied  therein,  an 
eminent  London  manuteturer  succeeded 
in  producing  a  few  very  beautiful  effects 
upon  prepared  paper.  I  say  a  few,  for 
it  so  nappened  that  an  unexpected  diffi- 
culty arose,^  which  marred  the  farther 
progress  of  experiment  It  was  found, 
from  some  cause  or  other,  that  after  two 
or  three  impressions  had  been  taken  firom 
any  metallic  surface,  all  further  action 
was  suspended,  and  the  arrangement 
might  then  be  left  in  contact  with  the 
battery  for  a  whole  hour  without  the 
production  of  any  effect  I  beg  to  call 
the  particular  attention  of  your  readers 
to  tnis  circumstance,  as,  in  its  bearing 
upon  rapid  telegraphic  communication^  it 
is  of  the  greatest  importance.  The  effbct 
appeared  to  be  constant.  It  took  place 
in  the  production  of  carbonates,  iodides, 
chromates,  and  ferrocyanides ;  and  find- 
ing myself  beset  with  this  unexpected 
difficulty,  I  applied  for  advice  to  two  or 
three  of  the  nrst  chemists  in  London: 
but  they  were  neither  able  to  discover 
its  cause,  nor  to  suggest  a  remedy.  After 
many  fruitless  experiments,  I  at  length 
found  that  the  suspension  of  action  arose 
from  the  adhesive  tenacity  of  a  non-eon- 
ducting  crust  of  insoluble  matter,  which 
was  precipitated  upon  the  pole,  and  which 
almost  entirely  stopped  the  flow  of  the 
current  It  tnereiore  occurred  to  me, 
that  if  the  product  of  decomposition  could 
be  rendered  partially  soluble,  the  evil 
would  be  avoided — and  the  event  justified 
anticipation.  Sulphates,  nitrates,  mu- 
riates, or  dilate  acids,  when  added  in 
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moderate  quantity  to  the  different  elec- 
trolytes which  had  preYiously  been  em- 
ployed per  se,  produced  a  rapid  suooes- 
aion  of  electric  effeeta,  without  the 
alighteat  tendency  to  stoppage  or  impe- 
diment Positive  and  negative  results 
were  produced  in  abundance,  and  basic 
substitutions  of  every  variety  effected 
with  the  greateat  ease.  Thus  chromate 
<rf  lead  was  instantly  converted  into  chro- 
mate of  iron — sesqui-ferrocyanide  of  iron 
into  ferrocyanide  of  copper,  and  so  on. 
And  it  mattered  nothing  in  this  case 
whether  the  original  pigments  were  pro- 
duced by  ordinary  precipitation  or  by  the 
direct  action  of  electricity.  The  great 
difficulty,  in  fact,  was  entirely  overcome, 
and  the  remedies  under  the  new  princi- 
ple were  so  numerous,  that  the  only 
remaining  queation  was  one  of  choice. 
The  mineral  acids  were  found  to  be 
▼ery  effective  in  their  action,  but,  for 
obvious  reasons,  they  were  only  applica- 
ble under  certain  conditions.  Neutral 
salts  were  found  preferable  for  the  lec- 
ture-table and  the  general  purposes  of 
ornamentation,  as  Ming  not  only  good 
conductors  of  electricity,  but  having,  at 
the  same  time,  no  tendency  to  stain  or 
disoolour  the  paper.  The  solution  most 
commonly  employed  for  illustrating  these 
experiments  at  ttie  Polytechnic  Institu- 
tion was  ferrocyanide  of  potassium  and 
nitrate  of  soda ;  and  at  the  period  of  their 
exhibition,  Mr.  Bain  was  very  commonly 
in  attendance.  He  subsequentlv  applied 
to  me  personally  for  further  advice  and 
information  upon  the  subject  of  electro- 
chemical printing.  I  believed  myself 
to  be  in  a  position  of  security,  and  I 
therefore  answered  all  his  questions  with- 
out reserve  or  hesitation.  Imagine  what 
my  surprise  must  have  been,  when  Mr. 
Bain's  new  patent  for  an  electro-chemi- 
cal printing  telegraph  first  made  its  ap- 
Eearance  in  your  columns ;  for  not  only 
ad  he  embodied  my  patent  principle  in 
this  invention  without  leave,  license,  or 
acknowledgment,  but  he  was  actually 
using  the  very  aolution  which  he  had  so 
frequently  seen  me  emplov  in  my  pre- 
vious experiments,  vis.,  yellow  prussiate 
of  potassa  (ferrocyanide  of  potassium) 
and  dilute  sulphuric  acid.  Wnether  the 
facts  which  I  am  now  atating  are  correct 
or  otherwise,  msy  be  readily  ascertained 
1^  a  visit  to  the  Enrolment-office,  Chan- 
cery-lane, where  my  specification,  Uke 
that  of  Mr.  Bain's,  is  duly  deposited,  and 


where,  also,  like  his,  'Mt  is  accessible  to 
the  public  at  all  times."  The  date  of 
my  patent  for  electro- chemical  printing 
is  1841,  as  before  stated;  the  date  of 
Mr.  Bain*8  first  patent  wherein  this  prin- 
ciple is  embodied  is  1848.  I  hope  that 
those  of  your  readers  who  are  interested 
in  this  matter  will  examine  and  judge 
for  themselves. 

But  it  may  poesibly  be  assumed,  that 
my  process  forms  a  verv  insignificant 
part  of  Mr.  Bain*s  invention.  Now  the 
case  is  just  the  reverse ;  for,  in  addition 
to  the  general  objections  existing  against 
the  use  of  iodide  of  potassium  as  the  sub- 
ject of  electric  decomposition,  it  happens 
to  be  the  very  compound,  as  before  ob- 
served, which  had  previously  been  used 
by  Davey  for  the  self-same  purpose. 
Mr.  Bain  therefore  falls  back  upon  my 
principle  as  something  new ;  and  in  con- 
sequence of  the  improvements  already 
referred  to,  and  which  cost  me  so  much 
thought  and  labour,  he  succeeds  in  print- 
ing some  hundreds,  if  not  some  thou- 
sands of  telegraphic  symbols,  in  the  space 
of  one  single  minute ;  and  having  thus 
satisfied  the  Directors  of  the  Electric 
Telegraph  Company  of  the  value  and 
importance  of  his  invention,  he  disposes 
of  his  patent  upon  most  advantageous 
terms,  which  he  could  not  otherwise  have 
realised.  I  should  not  be  thus  explicit 
and  circumstantial  in  my  details  but  that 
Mr.  Bain  has,  both  by  word  and  action, 
denied  my  right  and  titic  to  that  which  I 
here  claim  as  my  own.  I  have  waited  a 
long  time  to  see  if  he  would  render  me 
even  tardy  justice  in  this  respect ;  and  as 
he  has  not  done  so,  I  now  considerately 
lav  these  facts  before  your  readers,  and 
I  beg  leave,  through  the  medium  of  your 
columns,  to  challenge  contradiction  as  to 
their  accuracy. 

IsHAH  Baoos. 


TBI  OKBAT  aXHIBITION  OF  1861. 

Since  this  scheme  was  last  under  our  con- 
sideratioD,  there  have  been  two  public  meet- 
ings held  in  London  and  Westminster,  to 
promote  the  raising,  by  subscription,  of  the 
necessary  funds  for  carrying  it  into  effsct, 
—both  of  them  distinguished  for  the  emi- 
nence of  the  speakers,  the  unanimity  of  the 
proceedings,  and  the  success  with  which  the 
begging  box  was  put  about.     If  it  were 
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tlie  custom  for  truth  to  be  spolcen  at  sucli 
assemblages,— if  more  than  one  side  of  any 
question  were  eyer  listened  to  at  any  of 
them,'— one  could  not  fail  to  be  impressed 
with  the  most  profound  respect  for  these 
displays  of  popular  feeling.  But  as  It  is, 
they  only  illustrate,  to  our  minds,  the  ex- 
ceeding ease,  with  which  people  can  talk  in 
any  giyen  sense^  where  they  haye  neither 
dissent  nor  opposition  to  fear,  and  the  blind 
ierrUity  with  which  high  and  low  amongst 
uk,  are  erer  ready  to  follow  in  the  train  of 
rank  and  fashion. 

If  there  be  any,  who  want  to  know  how 
much  better  it  is,  to  cultiyate  the  arts  of 
peace  than  those  of  war — ^how  beautiful  a 
thing  it  would  be,  to  see  all  nations  at  peace, 
and  striving  only  to  excel  one  another  in 
works  of  charity  and  good  will— and  how 
good  it  is  in  Prince  Albert  to  take  the  cause 
of  uniTcrsal  civilisation  under  his  gracious 
protection, — if  there  be  any  who  want  en- 
lightenment on  such  difficult  points  u  these, 
they  may  read  with  profit  to  their  under- 
standings, the  reported  proceedings  of  these 
two  meetings ;  but  if  they  desire  to  know 
anything  of  the  practical  difficulties  with 
which  the  subject  is  surrounded,  or  how  any 
one  of  these  difficulties  may  be  removed,  they 
may  as  well  take  counsel  of  Don  Quixote, 
or  go  ''a  colonelling  "  with  Sir  Hudibras. 

Among  the  speakers  at  the  City  of  London 
IVIeeting — and  as  vapid  as  any— was  Lord 
John  Russel,  the  t^remier.  His  lordship 
was  at  pains,  however,  to  impress  on  the 
meeting  that  it  was  not  as  Premier  he  ap- 
peared amongst  them,  but  simply  as  one  Of 
the  members  for  the  City  ;  and  the  utmost 
he  could  pledge  his  Member- of-Parliament 
character  lor  was,  that  "  the  Exhibition 
should  be  on  a  scale  eonmuntwraU  wUh  the 
importunee  qf  the  oecarion  " — as  no  doubt 
it  should  be,  whether  the  thing  were  wise  in 
itself  or  not. 

"  There  needa  no  ghost,  my  lord,  come  f^om  the 
To  tell  U8  this."  [grave 

But  as  Minister,  he  desired  to  be  Understood 
as  olTering  no  opinion  whatever  about  the 
matter.  Now  wherefore  this  reserve  ?  The 
Royal.CommlMton  for  holdlof  the  Exhibi- 


tion was  countersigned  by  one  of  the  Mem- 
bers of  the  Cabinet,  and  issued,  of  course, 
on  the  responsibility  of  the  entire  Cabinet. 
Why,  then.  Should  the  diief  6f  the  Cabi- 
net shrink   so  senslUvely   frotn    Identify- 
ing himself   with  it?     Why,    especially, 
since,  according  to  one  of  the  recitals  of  tiie 
Coibmission,  "arts,  agriculture,  and  eom- 
merce  "  are  all  aUke  to  be  benefited  by  the 
measure?    The  reasons  for  the  Premier's 
fast  and  loose  coflidiict  at  the  City  Meeting 
we  take  to  be  the  same  precisely  with  those 
which  dictated  that  equally  noticeable  speci- 
men of  his  lordship's  stateerafb— the  omii- 
sion  of  all  notloe  of  the  Exhibition  from  the 
Queen's  speech  at  the  opening  of  PaiUa- 
ment.    If  Lord  John  and  his  colleagues  had 
approved  heart  and  soul  of  the  project,  it 
would  have  occupied,  as  a  thing  of  coarse,  a 
foremost  place  in  their  political  programsBe. 
The  Commission  was  an  act  of  the  Crown, 
of  which  the  Crown  owed  at  the  first  oppor- 
tunity an  account  to  Parliament,  and  of 
which,  we  may  l>e  sure,  the  Queen  would 
have  lieen  proud  to  give  an  acoount — re- 
flectiog,  as  no  doubt  Her  Msjesty  has  been 
taught  to  believe  it  does,  everlasting  honour 
on  its  princely  projector.    When  Her  Ma- 
jesty was  expressing  her  happiness  at  "  con- 
tinuing at  peace  and  ami^  with  foreign 
powers,"  and  her  hopes  of  seeing,  ere  long, 
removed ' '  those  obstacles  which  have  hitherto 
existed  to  a  free  intercourse  between  the 
nations  of  the  world/'  what  could  have  been 
more  in  place,  than  to  say  that,  in  order  still 
further  to  promote  these  important  ofajeds, 
Her  Majesty  had,  at  the  suggestion  of  her 
beloved  Consort,  isiued  her  Royal  Commis- 
sion for  holding,  in  the  year  1851,  an  Exhi- 
bition of  Works  of  Industry,  which  should 
be  open  to  all  nations^  and  at  which  laiga 
sums  of  money  should  be  awarded  in  prnes 
to  the  most  deserving  of  the  ooint>efiton? 
All  this  was  so  naturtd  to  have  said,  had  Her 
Majesty's  Ministers  but  regarded  the  scheme 
with  the  same  cordial  approval  as  their 
Royal  Mistress,  that  the  omission  to  say  It, 
can  only  be  accounted  for  on  the  opposite 
supposition.    Assume  Lord  John's  support 
to  be.aH  iham,  atid  the  hiconsistency  ii  at 
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OBee  eipUined.  The  ministry  of  Lord  John 
li,  p«r  excellence,  a  ministry  of  compromise. 
Almost  alwiys  half  right  and  half  wrong, — 
erer  stopping  short  of  the  point  to  which  prin- 
ciple and  dnty  should  carry  them.  Although 
willing  enough  that  Prinee  Albert  should 
ride  hU  hohhy — a  harmless  hobby  at  the 
worst,  eompared  with  the  princely  hobbles 
of  other  days  and  dynasties — Lord  John 
had  no  mind  to  idendfyj^himself  or  his  Mi- 
lustry  with  it,  as  an  act  of  State  policy; 
for  to  hare  done  so,  would  hate  compel- 
led him  to  justiiy  It  in  all  its  bearings, 
In  the  face  of  Parliament  and  the  world ; 
and  tliis  he  knew  well  he  could  not  do 
without  shipwreck  to  his  reputation  as  a 
statesman.  To  please,  or,  rather,  keep  weU 
witii  the  Court,  he  winked  at  the  issue  of 
the  Commission,  not  fearing  much  to  be 
called  to  account  for  so  small  a  compliance 
with  the  wishes  of  his  Royal  Mistress :  but 
to  saTC  himself  and  his  Administration  from 
disgrace,  he  cut  it  dead  (as  MinUter)  at  the 
City  Meeting,  and  would  allow  it  no  place 
in  the  Miiiiaterial  exposition  to  Parliament 
of  the  measures  of  the  session. 

For  the  same  reasons  which  haye  dictated 
this  abnegation  of  the  scheme  by  Her  Ma- 
jesty's Ministers,  the  gentlemen  of  Her  Ma- 
jesty's opposition  are  also  marvellously 
silent  about  it ;  leagued  lis  they  profess  to  be 
for  the  '«  Protection  of  Natiye  Industry,'' 
they  cannot  in  common  consistency  approTO 
of  it ;  yet  they  won't  say  a  word  in  its  dis- 
paragement, because  that  would  be  to  offend 
the  Court,  without  the  favour  of  which  there 
would  be  no  chance  of  their  achiering  what 
the  Ouie  of  Richmdnd  frankly  avows  to  be 
their  great  object— to  inm  Lord  John  and 
colleagues  out,  and  thrust  theinselveif  in. 
They,  too,  would  be  very  willing  that  the 
Prince  shoulct  be  allowed  io  ride  his  hobby, 
provided  only  they  have  the  adminlstratioh 
of  the  loaves  and  fishes. 

What,  then,  may  be  the  circumstances  or 
considerations  which  have  frightened,  and 
which  Btin  frighten,  both  the  Whig  Cabinet 
and  their  rival  aspirants  for  office  from 
identifybg [themselves  with  the  scheme? 
Let  us  see: 


First !  then  is  that  great  blot  on  the  floe 
of  the  Commission  which  must  have  ilready 
grievously  discredited  it  in  the  eyes  of  all 
other  nations.  Whatever  it  may  have  done 
amongst  ourselves.  Itis  now  notorious,  though 
no  doubt  kept  secret  enough  in  the  first 
instance  from  the  Queen's  advisers,  that  the 
Commission  is  founded  on  a  series  of  reci- 
tals, all  of  which  are  untrue.  A  measure 
which,  according  to  its  eulogists,  is  to  exalt 
immeasurably  the  character  of  the  nation,  is 
based  on  a  bag  of  moonshine.  The  Com- 
mission recites  that  the  scheme  of  the 
Exhibition  was ''  proposed  "  by  the  Sociirr 
OF  Arts,  whereas  all  the  world  knows,  for 
all  the  world  has  heard  the  fact  proclaimed 
times  without  number,  that  Prince  Albert 
was  ''the  great  originator  of  the  under- 
takmg  "  (Lord  John  Russell's  words  at  the 
City  Meeting).  The  Commission  next  re- 
cites, that  the  same  Sociktt  of  Arts  have 
invested  20,000/.  to  be  awarded  in  Prizes 
and  Medals  on  the  occasion— which  is  also 
admitted  to  have  been  never  In  any  sense 
either  literally  or  substantially  true.  The 
CommisBion  further  recites,  that  the  same 
SociSTT  OF  Art6  had  "appointed"  cer- 
tain persons  to  be  "  treasurers  for  all  re- 
ceipts arising  from  donations,  subscrip- 
tions, or  any  other  source,  on  behalf  of 
the  said  Exhibition,"  snd  certain  other  per- 
sons "  to  be  the  treasurers  for  all  executive 
expenses ;"  and  certain  other  persons  to  be 
"  an  executive  Committee  for  carrying  the 
said  Exhibition  into  effect  under  the  direc- 
tion of  our  most  dearly-beloved  Consort " 
»-not  one  of  which  three  appointments  the 
Society  ever  made,  o^  knew  anything  about 
till  they  saw  them  in  the  Gazette.  And, 
finally,  the  Commission  recites,  that  the  said 
SociBTY  had  also  ''besonght  us  that  we 
would  be  graciously  pleased  to  give  our 
sanction  to  this  undertaking;,  hi  order  that  it 
may  have  the  eonfldenee  not  onljf  qf  all 
elaetes  qf  our  euljeeti,  hut  of  the  eubjecte 
qf  foreign  countriee;**  of  which  beseeching 
thb  SociiTT  are  as  innocent  as  of  ever 
having  set  the  Thames  on  fire.  A  very  Mrs. 
Harris  of  a  Society  1  Not  as  tome  people 
are  maliciously  wont  to  say,  a  society  of 
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old  women,  but  a  perfect  impenonation  of 
marrowleiSt  lubstancelesi,  ahadowlest  old 
womanage.  Of  the  whole  recitals  not  one  ii 
true— aU  notorionsly,  nndeniably,  confess- 
edly false. 

The  apolog;ist8  of  the  Commission  say 
that,  thoagh  the  Society  did  not,  in  trnth, 
formally  do  any  of  the  things  ascribed  to  it, 
and  were  not  in  reality  cognizant  of  any  of 
them, yet  that  there  were  certain  parties  who 
represented  themselves  as  acting  in  the  name 
and  on  behalf  of  the  Society,  and  who  were 
considered  by  the  Crown  as  so  acting,  who 
did  propose,  and  inrest,  and  appoint,  and 
beseech,  as  the  Commission  avers  they  did  ; 
that  the  Society  itself  is  bnt  too  prond  to 
have  such  great  doings  affiliated  to  it  (show- 
ing therein  a  weakness  but  too  common  to 
pretentious  senility) — and  that  since  the 
Society  itself  does  not  formally  repudiate 
them,  nobody  else  has  a  right  to  say  any- 
thing. 

Sach  a  mode  of  defence  evinces  an  ex- 
ceedingly low  state  of  moral  feeling  in  those 
who  use  it.  We  need  seek  for  no  better 
commentary  upon  it  than  was  furnished  the 
other  day  by  one  of  Her  Majesty's  own 
judges  (Patteson)  on  the  hearing  of  the  case 
of  Barber,  in  which  the  genuineness  of  a 
number  of  deeds  was  invoWed.  One  of  the 
gentlemen  of  the  long  robe  chose  to  treat 
with  great  lightness  the  offence  of  using  a 
nom  de  guerre  in  the  recital  of  a  deed,  when 
the  Judge  interposing  observed : 

"  I  cannot  allow  it  to  go  forth  as  having 
my  sanction,  that  there  is  nothing  wrong  in 
making  a  false  recital  in  a  deed.—//  ie  a 
praeiiee  which  etriiee  at  the/oundatiom  ef 
all  truth  andjueiice." 

The  representatives  of  the  Crown  ought 
to  have  ascertained  for  themselves  that  the 
persons  they  were  dealing  with,  were  really 
what  they  represented  themselves  to  be,  and 
invested  with  powers  such  as  they  pretended 
to  exercise.  And  they  cannot  now  be  allowed 
to  plead  their  own  gross  neglect  of  duty  as 
an  apology  for  their  having  suffered  the 
honour  and  dignity  of  the  Sovereign  to  be 
sullied  by  an  allianoe  with  trickery  and  im- 
posture. 


But,  eeeendlpt  the  Crown  has  dealt  with 
the  sham  nomination  by  the  Society  of  Arts 
of  certain  persons  to  be  an  "  Executive 
Committee  in  the  premises  ;*'  as  if  it  were 
an  actual  matter  of  fact,  and  invested  these 
persons  with  all  the  functions  and  powenof 
a  real  executive.  It  is  much  as  if  Her  Ifa- 
jesty  had,  on  the  recommendation  of  Sarsh 
Gamp,  included  Mrs.  Harris  in  the  Cost- 
mission  of  the  Peace.— -Who  are  these 
parties  ? 

Are  they  such  as  one  might  expect  to  see 
picked  out,  to  be  placed  at  the  head  of  a  grand 
public  undertaking  such  as  this  profeaaes  to 
be  ?  Men  among  the  moat  eminent  of  their 
day  in  art,  or  science,  or  letters  ?  Men  not 
only  well  known  and  highly  esteemed  la 
their  own  country,  but  of  Europenn,  at 
least,  if  not  of  world-wide  reputation  ?  In- 
dividuals whose  names  require  but  to  be 
mentioned  to  inspire  confidence,  "  not  only 
in  all  classes  of  our  subjecti,  but  of  the  aub- 
jects  of  foreign  countries  "?  Bimm  temtaiie, 
amieif  Their  names  are  H<nbt  Coui, 
Charlbs  Wkntwouth  Dilkk,  Juk., 
Obo&ob  Drxw,  and  Fbakcis  Fuixbb, 
with  one  Mathbw  Diobt  Wtatt  for  Se- 
cretary ;  —  five  as  obscure  individuals  as 
could  well  be  got  together  in  one  gro«p— 
not  such  even  as  you  might  impreos  bom 
the  streets,  but  such  as  could  only  be  foond 
out  by  poking  into  sundry  holes  and 
after  them, — people  distinguished  for 
thing  whatever  in  the  world,— people  whom 
nobody  knows^never  heard  of,  etUier  m 
their  own  country  or  out  of  it.  Penans, 
too,  who,  if  not  the  very  same  who  fisbelj 
passed  themselves  off  as  the  representativas 
of  the  Society  of  Arta,  have  been  p«t  for- 
ward to  reap  the  benefits  of  the  fraud  prae- 
tised  on  the  Crown, — the  nominees  of  Ins- 
posters,  if  not  impostors  themaelvea !  How 
is  it  possible  that  such  '*  an  Executive'*  caa 
inspire  either  respect  or  confidence?  Or  how 
is  it  to  be  expected  that  any  great  party  in  the 
state  would  choose  to  identify  tiieaaealves 
with  a  such  pack  of  characterlessr  nobodSaa  ? 

[We  have  purposely  left  out  tiie  nanae  of 
Mr.  Robert  Stephenson  from  the  ExeeutiTe 
batch,  because  it  was  notoriously  added  el 
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tiie  kst  moment,  for  the  tske  of  gainlih 
merdjt  and  after  an  express  intimation  from 
that  gentleman  that  he  coold  lend  them  his 
name  only.*] 

We  do  not  forget  that  the  EzecntiTe  is 
stated  to  be  "nnder  the  direction  of  oar 
most  dearly  beloTed  consort ;"  but  we  re- 
member, also,  too  well  what  has  befallen 
other  Commissions  with  similar  EzecHtifes 
placed  under  similar  nominal  control,  to 
haTe  the  least  reliance  on  the  protection 
that  affords.  The  Prince  can  hardly  be  ei- 
pected  to  watch  over  the  affairs  of  the  pro- 
posed Exhibition  with  more  Tigilance  and 
care  than  the  Right  Reverend  and  Right 
Honourable  Members  of  the  Ecclesiastical 
Commission  did  OTer  those  confided  to  them ; 
and  yet  all  that  vigilance  and  care  has  not 
prerented  the  trust  referred  to,  from  being 
moot  grossly  and  scandalously  abused. 

Thirdly,  The  Exhibition  proceeds  on  the 
principle  of  granting  large  sums  in  prizes 
and  medals  to  the  most  meritorious  of  the 
Exhibitors.  We  have  on  a  preTions  occa- 
sion stated  many  objections  to  this  principle 
(atUe,  p.  53),  but  we  must,  even  at  the 
risk  of  repeating  ourselves  on  some  points, 
go  over  the  whole  subject  again. 

Prizes  can  only  operate  beneftcUlIy  when 
bestowed  on  the  best  of  the  class  of  articles 
for  which  the  prizes  are  offered.  But  you 
can  never  be  sure  that  those  exhibited  are 
the  best  of  their  class  ;  on  the  contrary,  you 
may  be  quite  certain  that  some,  if  not  many, 
of  the  first-dass  manufacturers  will  not 
exhibit.  Yon  run  the  risk,  therefore,  of 
awarding  prizes  to  articles  of  very  inferior 
merit,  to  which  your  decisions  will  giro  a 
iletltioiis  and  misleading  value  in  the  eyes  of 
the  pnblie.  Yon  cannot  help  this,  do 
what  yon  will.  Custom  will  be  diverted  by 
your  jackdaw  awards  into  new  channels,  to 
tho  unmerited  injury— possibly  ruin— of  old 
and  established  centres  of  business — of  many 
a  now  industrious  and  thriving  fellowship 
and  community. 

Some  prizes,  of  course,  there  may  be, 
fairly  earned  and  impartially  awarded — very 

*  Mr.  Btephemon  has  itiica  resigned,  and  been 
replaced  by  Litat.-Col.  V.  Reid,  R.E. 


possibly  many.   What  then  ?    The  competi- 
tion is  to  be  open  to  all  nations.  Other  nations 
will,  of  course,  carry  off  their  share ;  and 
whatever  is  gained  by  others  must  be  so 
much  lost  to  ourselves.    Abstractly,  it  may 
be  quite  right  that  superior  ingenuity,  of 
whatever  country  or  clime,  should  carry  the 
day.    But  men  do  not  form  themselves  into 
states  and  communities,  to  promote  inge« 
nuity  or  anything  else  in  the  abstract.   Each 
people  seek,  from  combination  and  anion, 
the  better  to  develope  their  own  genius  and 
industry  in  preference  to  everybody  else's — 
to  aid  and  support  one  anotlier  against  all 
and  sundry— to  exalt  the  common   name 
above  all  other  names.  And  very  plain  it  is, 
that  if  every  nation  will  be  only  true  to 
itself,  the  good  of  the  greatest  number  of 
nations,  and  the  interests  of  humanity  at 
large,  must  be  thereby  promoted.    For  there 
is  nothing  in  such  nationalism  to  forbid  be- 
tween nations,  any  more  than  between  indi- 
viduals, that  friendly  competition  which  is 
the  great  spur  to  excellence  in  all  things ;  all 
that  it  forbids  is,  the  encouragement  by  go- 
vernments of  the  industry  of  aliens,  in  prefer- 
ence to  and  in  disparagement  of,  that  of  their 
own  subjects.     If  the  cosmopolitanism  now 
in  vogue  were  allowed  its  full  swmg,  it  would 
amount  to  this :  that  if  there  is  any  branch 
of  manufacture— cutlery  or  hosiery,  for  ex- 
ample— which  any  other  people  can  produce 
better  than  we,  it  will  be  sound  policy  in  us 
to  bring  out  the  fact  as  clearly,  and  dis- 
tinctly, and  publicly  as  possible,  in  order 
that  our  goods  may  no  longer  enjoy  that 
reputation  in  the  markets  of  the  world  which 
they  have  hitherto  undeserredly  done !   But 
where  is  the  minister  who  would  undertake 
to  maintain  such  a  proposition  as  that  before 
a  British  House  of  Commons — in  the  face  of 
the  representatives  of  Birmingham,  and  Shef- 
field, and  Nottingham,  and  Leicester  ? 

Englishmen  are  but  too  prone  to  think 
that  they  have  nothing  to  fear  from  compe- 
tition— that  as  they  have  beaten  the  world 
in  arms,  so  also  they  can  beat  it  in  the  arts 
of  peace ;  and  well  this  foible  has  been 
played  upon  by  the  missionaries  whom  Prince 
Albert  has  sent  round  the  country  to  dts* 
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seminate  bis  QuixotiCi  notions  o^  aniversal 
brotherhood.  "  Ton* re  not  afraid^  are  yon, 
of  being  beaten  V*  The  idea  of  objecting 
from  fear  to  the  throwing  of  the  competition 
open  to  all  nations,  has  everywhere  settled 
the  question  with  our  stout-hearted  and 
dmple-minded  workmen.  Much  or  little, 
however,  something  they  must  suffer  from 
it ;  they  cannot  expect  to  win  all  the  prizes, 
or  eyen  a  majority  of  them  ;  and  they  must 
of  necessity  lose  in  reputation  by  all  that 
are  awarded  to  others.  Your  sentimental 
oosmopolist,  who  cares  no  more  for  the 
Englishman  in  such  a  struggle  than  for  a 
Hottentot  or  Hindoo,  may  view  such  a  re- 
sult with  complacency ;  but  every  man  who 
is  not  above  loving  his  country  before  all 
countries,  must  see  with  deep  regret  his 
countrymen  entangled  by  a  spurious  philan- 
thropy in  so  losing  a  game. 

We  hear  much  of  the  tendency  of  the 
measure  to  conciliate  foreign  nations.    No 
doubt    foreign    nations  must    feel    vastly 
obliged  to  us,  in  the  first  instance,  for  jeo- 
pardizing the  interests  of  our  own  artizans 
in  order  to  befriend  theirs ;  but  how  long 
beyond  the  Exhibition  may  their  gratitude 
be  expected  to  last  ?     If  the  English' obtain 
the  majority  of  the  prizes  (as  it  is  to  be 
hoped  they  will) — if  the  general  result  be 
only  to  establish  more  firmly  than  ever  the 
superiority  of  the  English  in  manufacturing 
skill,  the  natural  and  inevitable  effect  must 
be,  to  fill  the  breasts  of  the  foreign  competi- 
tors with  feelings  of  mortification,  enmity, 
and  bitterness.    If,  on  the  contrary,  the 
majority  of  prizes  should  be  awarded  to 
foreigners   (which  God  forbid!)  such   an 
event  will  plant  a  thorn  in  the  side  of 
manufacturing  England,  which  it  will  take 
ages  to  eradicate.     Talk  of   conciliation, 
forsooth  I    Say  rather,  that  by  favour  of  the 
Prince,  a  method  has  been  hit  upon  of  setting 
nations  by  the  ears,  which  beats  all  others 
on  record  to  nothing. 

But,  lastly,  assuming  for  argument  sake 
that  it  would  be  a  possible  thing  to  have 
regard  to  merit  alone  in  the  award  of  the 
prises— that  you  sacrifice  no  duty  to  your 
country  in  encouraging  by  pecuniary  largesses 


the  development  of  foreign  indnstry,  yott 
must  have  judges  to  award  the  prizes  in 
whom  all  the  world  will  have  confidence.  But 
where  are  such  judges  to  be  found  ?  How  are 
they  to  be  selected  ?     And  who  is  to  select 
them  ?    Since  the  exhibition  is  to  be  open  to 
an  nations,  it  would  be  only  fair  that  all  na- 
tions should  have  a  voice  f n  the  appointment. 
It  would  hardly  do  to  have  them  aU  Engttsh 
—or  even  half  English  and  half  forelgnera 
(as  in  criminal  cases).     Ton  must   have 
a  sprinkling    of   a   much    larger   rariety 
if  you  would  expect  the  world  to  give  you 
credit  for  acting  in  a  fair  and  honest  spirit. 
France,  of  course,  would  have  a  dear  right 
to  be  largely  represented;  so  also  would 
Brother  Jonathan,  with  his  lots  of  "  smart 
notions;"  Belgium  and  Switierland  would 
expect  not  to  be  forgotten ;  and  even  John 
Chinaman  might  think  the  chance  of  equal 
justice  but  small,  if  there  were  not  some 
long  tail  to  wag  on  his  behalf.      But,  sup- 
posing this  principle  of  national  representa- 
tion to  be  admitted — as  admit  it  you  most 
—how  are  the  representatives  to  b6  chosen  ? 
How,  indeed  I    The  thing  is  evidently  not 
to  be  done.    The  necessity  you  are  under  of 
having  an  ostensibly  neutral  and  impartial 
tribunal,    lands   you  in  an    impossibility, 
Ton  cannot  have  the  sort  of  tribunal  which 
the  professed  character  of  your  scheme  re- 
quires; and  failing  that,  you  must  either 
abandon  the  scheme  altogether,   or  have 
recourse  to  some  tribunal,  the  constitation 
of  which  will  be  a  mockery  of  all  propriety 
and  fairness. 


ON    RAILWAY    CARmiAOB    AMD    WAGON 
SPRINGS.      BT  MR.  W.  A.  ADAMS. 

[From  Proceeding!  of  Institution  of  Mechanical 
Engineen,  Januaxy,  1850.] 

The  object  of  this  paper  is  to  dtseoss  and 
analyze  the  various  forms  and  deacriptiona 
of  springs  now  in  use  in  Railway  Carriages 
and  Wagons,'pointingout,  to  the  best  of  the 
writer's  knowledge  and  experienoet  their 
advantages  and  defects,  and  suggesting  nich 
improvements  in  the  datails  as  will  lead  to 
better  effect  and  economy  in  the  use  and 
manufacture. 

BuflSng  and  bearing  springs  are  applied  to 
carriages  and  wagons  in  order  to  ahlsorb  and 
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rillM  U  fw  u  poidUc  tbe  force  ilid  A  perfect  bMrini  or  boffiog  iprlng  would 

iBntnm  ol  the  iluicki  to  which  tlia  tc-  be  that  which  would  (btorb  the  eatlre  power 

■  are  exposed  iii  their  oiditaij  work,  ud  ipaoe  of  tbe  blow  without  ^tubing 


tha  inertia  of  the  Tehlele.  Thle  in  praotiee  on  bafflng  ipriap.  In  beiring  iprliigii  the 
b  irtMflljr  InpMdble,  bom  the  nning  Beuwt  apprae^  to  perieodeD  li  bi  the 
iMuta  «o  beeiiii(  iprinp  and  tarjl^  niM      modem  flnt^iNM  earriage,  wbara  the  dla- 


172 


OM  BAILWAT  CABBXIGE  AMD  WAOOM  SPBINOS* 


proportion  of  total  weight  between  loaded 
and  unloaded  is  less  than  in  any  other 
yehicle. 

At  the  present  time,  as  far  as  the  writer 
is  aware,  there  is  no  rnle  or  formula  by 
which  engineers  or  manufacturers  can  as- 
certain the  true  form,  weight,  or  quality  of 
material  to  be  used  for  effectually  springing 
a  railway  vehicle,  and  consequently  the 
goods  and  mineral  traffic  of  the  country, 
a? eraging  from  35  to  40  cwt.  per  spring,  is 
now  carried  on  springs  which  vary  in  weight 
from  35  to  110  lbs.  each. 

The  primary  object  being  in  all  cases  to 
discriminate  between  good  and  bad  material, 
the  writer  has  endeatoured  to  test  the  re- 
latiFc  quality  of  spring  steel  converted  from 
Swedish  and  from  English  iron.    For  this 


purpose  ban  of  ordinary  spring  steel  were 
procured  from  Tarious  makers,  some  being 
English  and  the  others  Swedish;  the  bus 
were  all  3  inches  wide  and  ^  inch  thick. 
These  bars  were  cut  to  equal  lengths,  marked, 
and  then  made  into  springs  and  tempered  in 
the  ordinary  manner ;  each  of  the  springs 
consisting  of  a  single  plate  turned  over  into 
an  eye  at  each  end,  and  18  inches  long  be- 
tween the  centres  of  the  eyes.  Theae  springs 
were  then  proved  in  the  presence  of  Mr.  W. 
P.  Marshal,  by  means  of  pressure  applied 
at  the  centre  of  each  spring,  the  spring  being 
supported  by  a  pin  passed  through  the 
eye  at  each  end,  which  rested  on  rollers,  to 
allow  the  ends  to  be  drawn  together  freely 
when  the  spring  deflected. 

The  results  were  as  follows  :— 


No. 

I 

Weight. 
15  cwt. 
20    „ 
25    „ 

ENGLISH. 

Deflection. 
• 1  inch    .... 

...  .M...                                                .... 

Broken    .... 

Permaoent. 
Set. 

no  set. 

••  .M  i  inch. 

No. 
5. 

Weight 
15  cwt. 
20    „ 
25    „ 

SWEDISH. 

Permanent. 
Deflection.            Set. 

...M..M  If  inch    .M 1  inch. 

8|^  inch    .........  2|  inch. 

much  set 

3. 

15 
20 
25 

If 
If 
11 

.........  li  inch    .... 

.....  no  set. 

6. 

15 
20 

>> 
If 

2}  inch    ...M....  21  inch. 

.........  Bxoken    ....m... 

2i  inch    .... 

.....  I  inch. 

•••••'•••  Broken    •••• 

8. 

15 
20 
35 

11 
f> 
I* 

• 1^  inch    •••« 

i  inch. 

2]  inch. 

...... 

7. 

15 
20 

25 

ff 
fi 
If 

21  inch    M. ......  11  inch. 

4f  inch    M.M.M>  3i  Inch. 

much  set ... 

4. 

15 
20 
35 

n 
tt 
ft 

.........  1|  inch    .... 

4  inch. 

8. 

15 
20 
35 

If 
If 
*i 

....M...  21  inch 1    inch. 

.........  2f  Inch    M.. 

If  Inch. 

hi  inch    ^  4i  inch. 

mnch  set 

*«•••••■•  mncn  ftcl  «*. « 

9. 

15 
20 
25 

II 
II 
II 

2  inch i  indu 

.........  8}  inch    .M ......  2}  inch. 

..»•.....  srocen     .......•« 

10. 

15 
20 

If 
•1 

.........  8|  in6h    .fk......  2    inch. 

.*•..■...  jsroaen    ......... 

From  the  foregoing  eiperiments  it  appears 
that  the  elasticity,  sustaining  power,  and 
toughness  of  the  English  steel  was  mnch 
greater  than  that  manufactured  from  the 
Swedish  iron. 

The  Laminated  Spring!  is  the  most  com- 
mon form  for  the  springs  of  railway  Yehides, 
consisting  of  a  number  of  plates,  the  taper 
being  given  by  reducing  the  plates  succes- 
siTcly  in  length. 

The  principle  for  regulating  the  doper  of 
the  spring  is  to  obtain  an  equal  amount  of 
strain  or  deflection  from  each  particle  of 
material.  If  some  parts  of  the  spring  are 
deflected  leas  than  others,  the  amount  of 
material  might  be  reduced  in  those  parts 
without  impairing  the  sustaining  power  of 
the  spring. 

A  laminated  spring  may  be  tapered  either 
in  breadth  or  thickness,  but  if  parallel  in 
thickness,  and  all  the  platea  the  same  length, 
each  plate  should  be  uniformly  tapered  in 
breadth,  so  that  each  half  of  every  plate 
would  be  a  triangle.  In  practice  the  plates 
of  laminated  springs  are  made  parallel  in 
breadth  and  thickoeis,    inumnoh  as  the 


parallel  bar  is  the  most  economical  form, 
and  the  taper  is  obtained,  as  before  ezpreas- 
ed,  by  the  different  lengths  of  plates. 

If  a  spring  consisted  of  only  one  plate 
parallel  in  breadth,  but  tapered  in  thiek- 
ness,  such  taper  should  be  in  the  form  of  a 
parabola,  as  the  strength  is  in  proportion  to 
the  square  of  the  thickness.  This  form  is 
shown  in  flg.  2,  by  the  part  A  A. 

Fig.  1  represents  one-half  of  an  ordinary 
wagon-bearing  spring.  Fig.  2  ia  the  same 
spring  pressed  flat,  but  supposing  the  platea 
not  to  slide  over  one  another. 

If  the  spring  consisted  of  a  number  of 
▼ery  thin  parallel  platea,  the  oorreet  form 
would  be  a  uniform  taper  in  thicknen  Ikooa 
the  centre  towards  the  ends,  beeanae  tiie 
strength  of  each  part  of  the  spring  would 
depend  upon  the  number  of  platea  at 
that  past.  In  practice  the  moat  oorreet 
form  of  spring  is  between  the  two  forms  of 
the  triangle  and  the  parabola,  but  is  nearer 
the  triangle,  as  the  thickness  of  the  plates 
bears  only  a  small  proportion  to  the  average 
length. 

The  spring  shown  in  fig.  1  Is  3  feet  6 
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inofaet  long,  3  inches  wide,  and  3|f  inches  plates,  which  aie  |  inch,  aooording  to  the 
thick  in  the  centre,  and  conalBts  of  15  plates  nsnal  practice,  to  allow  for  the  plate  not 
•A  inch  thick,  excepting  only  the  ontslde      being  supported  by  plates  on  both  sides. 


Fig.  5. 


Fig.  6. 


Fig.  7. 


If  this  spring  were  a  single  plate  of  the 
same  total  strength  it  wonld  be  only  1^  inch 
thick  at  the  centre,  and  in  the  form  of  the 


parabola,  A  A,  in  iig.  2,  bat  as  it  consists  of 
a  nnmbcr  of  places  the  outline  mnst  be  a 
line  beyond  that  cnnre. 


174 


ON  HATLWAT  CAflBUaB  AKD  WAGOK  6PRIK0S. 


fhe  straight  line  B  B,  fig  2,  is  drawn 
outside  the  canre,  giving  a  uniform  taper 
from  the  centre  of  the  spring  to  the  end  of 
the  second  plate,  leaving  the  top  plate  its 
full  thickness  to  the  end.  This  line  B  B, 
appears  suitable  to  be  adapted  for  the  prao- 
ticml  outline  of  the  spring,  aa  the  deviation 
from  correctness  is  only  very  small  and  gives 
a  slight  diminution  in  strength  at  the  quarter 
length  D,  which  is  advisable  in  practice, 
because  the  centre  C  is  usually  weakened  by 
a  finch  rivet  hole  reducing  the  strength 
one-eighth  at  that  point. 

The  line  B  B,  is  transferred  from  fig.  2 
to  the  curved  spring  in  fig.  1,  by  dividing 
the  length  of  the  top  plate  into  16  equid 
parts  by  the  lines  from  1  to  16,  which  are 
drawn  vertical  in  fig.  2.  and  radiating  to 
the  centre  of  the  curve  of  the  spring  in  fig. 
1.  These  lines  being  made  of  equal  length 
in  both  cases  give  the  curved  line  B  B,  in 
fig.  1.  The  end  of  the  top  plate  is  lengthehed 
and  turned  down  at  £  to  give  a  bearing  to 
the  spring. 

The  writer  has  in  practice  set  out  all 
springs  required  by  him,  by  drawing  through 
the  extreme  points  C  and  E,  a  circular  arc 
of  the  same  radius  as  the  top  plate  of  the 
spring.  The  line  obtained  by  this  method 
is  a  singular  instance  of  how  near  practice 
has  approached  theory  by  this  simple  me- 
thod, the  extreme  difference  being  only  one- 
eighth  of  an  inch. 

The  line  HH,  ia  obtained  in  the  same 
manner  as  before  descril>ed,  excepting  that 
the  spring  is  not  tapered  to  the  centre,  but 
to  a  set-off  of  2  inches  from  the  centre,  viz., 
from  C  to  H.  Tiiis  is  the  form  universally 
adopted,  but  it  is  clearly  incorrect,  as  the 
centre  is  made  proportionately  weaker  than 
the  remainder  of  the  spring,  aa  well  as  being 
further  weakened  by  the  rivet-hole  through 
the  centre. 

The  true  and  correct  form  of  spring  would 
be,  that  the  centre  of  the  spring  should 
be  at  H,  and  the  plates  connected  not  by 
a  rivet,  but  with  a  narrow  hoop.  In  prac- 
tice the  spring  ia  clipped  to  and  bears  on 
the  axle-box  at  H,  and  consequently  the 
mass  of  steel  H  to  C  is  entirely  wasted. 

In  two  plates  of  steel  of  the  same  length 
and  breadth,  but  of  different  thickness,  the 
amount  of  deflection  caused  by  the  same 
weights  is  in  proportion  to  the  cube  of  the 
thickness,  although  the  breaking  strength  is 
in  proportion  to  the  square  of  the  thickness ; 
consequently,  if  one  spring  were  made  witli 
plates  double  the  thiclmesa  of  those  of 
another  spring,  the  first  would  require  only 
one-eighth  the  number  of  plates,  vis.,  one- 
eighth  the  weight  of  material  to  support 
the  load  with  the  same  amount  of  deflec- 
tion ;  but  in  that  ewe  the  extent  of  the  dis- 


placement of  the  particles  of  the  steel  in  the 
thick  plates  would  be  double  of  that  in  the 
thin  pUtes,  and  in  the  practical  application  of 
thick  plates  to  springs  it  is  necessary  to  limit 
the  deflection  within  the  above  extent,  as  the 
doable  amount  of  deflection  would  break  or 
strain  the  particles,  presuming  that  in  the 
thin  plates  the  partides  were  being  strained 
to  a  reasonable  extent. 

The  Wagon  Bearing  Spring  in  ordinary 
use  on  the  Midland,  London  and  North 
Western,  and  other  railways  is  shown  ui 
fig.  1,  and  is  3  feet  3  inches  long,  6^  inches 
camber.  44f  inches  thick,  and  3  inches 
wide,  consisting  of  15  plates,  of  which  two 
are  three-eighths  of  an  inch,  and  the  rest 
-fg  of  an  inch  thick,  and  the  spring  averages 
in  weight  about  93  lbs. 

This  spring  is  used  to  sustain  loads  not 
exceeding  six  tons  on  the  four  springs  ex- 
clusive of  the  wagon  body ;  the  wagon  body 
weighs  barely  two  ton8,*-making  the  totU 
load  about  eight  tons,  or  two  tons  per 
spring. 

By  actual  experiments  this  spring  deflects 
with 

1  ton 2  tons 3  tons 

f  inch ......   2  inches  .  • .  •   3^  inches 

and  will  prove  flat  without  setting  or 
breaking. 

It  is  to  be  noted  that  in  originally  proving 
this  spring  flat  it  had  set  about  three-eightlM 
of  an  inch,  but  that  with  the  same  extent  of 
proof  it  will  not  again  permanently  act, 
having  this  property  in  common  with  other 
materials. 

This  spring  would  well  sustain  a  load  of  3 
tons  in  actual  work,  as  the  concnsaions  re- 
ceived upon  the  rails  would  probably  not  at 
any  time  increase  the  deflection  half  an  inch, 
consequently  the  load  of  two  tons  is  being 
sustained  on  a  spring  hr  too  rigid,  to  the 
detriment  of  the  road  and  the  wagon,  and 
the  original  first  cost  is  considerably  more 
than  it  need  have  been. 

Formerly  various  plans  were  adopted  to 
lessen  the  friction  at  the  ends  of  the  springs 
by  the  use  of  rollers ;  but  these  plans  are 
now  obsolete,  the  amount  of  friction  not 
behig  found  practically  detrimental. 

The  points  of  the  plates  of  laminated 
springs  were  formerly  tapered  in  thickness, 
but  now  the  usual  plan  is  to  form  the  taper 
in  the  breadth  by  cutting  the  plates  at  the 
ends  in  a  triangular  form*  This  method  is 
found  much  more  certain  in  its  effect,  is 
neater  in  appearance,  and  cheaper  in  manu- 
facture. The  cutting  is  generally  performed 
either  with  the  shearing  machine  or  between 
dies  in  a  punching  machine,  tho  scraps  beiBg 
used  in  the  melting  pot  for  oast  steel. 

Pig.  3  represents  the  Wagim  Bearing 
Spring,  or  more  oorreotly  speaking  ^rofir  in 
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eitendTe  qm  on  the  North  Branch  of  the 
London  and  North  Weitera,  the  South 
Staffordshire,  Caledonian,  and  other  rail- 
ways, which  may  well  be  designated  by  the 
term  cheap. 

The  spring  is  2  feet  5  inches  long,  4 
bichei  wide,  2  inehes  thick,  camber  4  inches, 
conaistiDg  of  foor  plates  half  an  Inch  thick, 
and  weighs  about  40  lbs*  Actual  experiment 
furnishes  the  following  deflections  :— 

1  Ion  ...•••   2  tons 3  tons 

finoh......  finch l^inch. 

The  cause  of  the  immense  sustaining  power 
of  this  spring  has  been  explained  before  in 
the  obserratlons  on  thick  and  thin  plates. 

The  writer  has  already  endeavoured  to 
explain  that  the  ordinary  spring  (fig.  1)  is 
too  rigid,  what  therefore  must  be  the  wear 
and  tear  of  rails,  wheel  tyres,  vibration  to 
the  axles,  and  general  wear  and  tear  to  the 
wagon  and  load  caused  by  the  rigid  spring. 
Compared  with  fig.  1,  this  spring  affords 
less  relief  in  the  proportion  of  6  to  16,  and 
is  the  ftirthest  removed  from  the  object  re- 
quired to  be  attained. 

The  Wagon  Bearing  Spring  in  extensire 
use  on  the  Midlands  Qreat  Western  and 
other  Irish  railways,  and  on  the  London  and 
North  Western  Railway,  is  the  ordinary 

Srtng,  as  in  fig.  1,  but  with  eyes  rolled  at 
e  ends  and  hung  on  scroll-irons. 

The  advantages  of  this  form  of  spring  are 
the  great  space  passed  through  and  quick- 
ness of  adaptation  to  the  inequalities  of  the 
road,  in  consequence  of  the  deflection  of  the 
end  shackles  caused  by  the  deflection  of  the 
spring,  and  consequent  elongation  between  the 
centres  of  eyes  of  shackles  ;  also  the  rubbing 
friction  at  ends  is  almost  entirely  obviated. 

The  disadvantages  are  first,  that  to  carry 
a  giTcn  load  a  much  greater  quantity  of 
material  is  required,  as  from  the  circum- 
stance of  a  great  portion  of  the  space  between 
the  sole-bar  and  the  axle-box  being  taken  up 
by  the  scroll  irons  and  shackles  the 
radius  of  the  curve  of  the  spring  is  much 
reduced,  and  a  thicker  spring  consequently 
requirea. 

Secondly,  the  tension  on  the  sole-bars 
tending  to  hog  the  wagon  frame,  being  the 
reverse  of  the  action  of  the  ordinary  spring. 

Thirdly,  in  consequence  of  the  great  space 
passed  through  by  the  deflection  of  this 
spring,  the  rariations  of  the  load  will  con- 
siderably vary  the  height  of  the  buffers  from 
the  rails. 

Fig.  4.  represents  the  now  universal 
Carriage  Bearing  Spring  originally  intro- 
duced by  Mr.  Wharton  on  the  London  and 
North  Western  Railway,  as  the  result  of 
repeated  practical  trials  and  improvements  ; 
theory  irould  probably  have  never  attained 
a  similar  result. 


This  spring  is  5  feet  3  inches  long,  3 
inches  wide,  2^1  inches  thick,  and  consists 
of  nine  plates  -fif  inches  thick  ;  the  ends  of 
tiie  plates  are  what  is  technically  termed 
long  spear-pointed. 

Fig.  4  represents  the  spring  when  loaded, 
and  the  peculiar  camber  before  fixing  is 
made  by  setting  the  plates  entirely  at  the 
centre,  instead  of  the  plates  being  set 
into  a  curve  throughout  their  whole  lengtii 
as  in  other  springs.  In  fixing  this  spring 
the  tension- brace  is  adjusted  between 
scroll  irons,  with  intervening  compensating 
shackles.  The  tension-brace  is  3  inches  by 
three- eighths  of  an  inch,  and  thickened  at 
the  ends  to  five-eighths  of  an  Inch.  The 
spring  is  then  compressed  between  the  axle- 
box  and  the  brace. 

The  action  of  t;he  spring  and  brace  is  that 
of  a  lever  spring  combined  with  a  tension- 
brace,  but  the  spring  is  so  thoroughly  over- 
powered by  the  leverage  of  the  brace  and 
the  weight  of  the  load,  as  to  have  little  or 
no  power  of  reaction  or  displacing  the  in- 
ertia of  the' load,  beyond  that  of  recovering 
its  original  position,  thus  affording  the  well- 
known  smoothness  and  steadiness  of  action 
of  this  construction  of  carriage  spring. 

The  brace  is  acted  upon  principally  at  the 
point  A,  but  nevertheless  when  the  blow 
from  the  road  strilces  the  point  B,  and  the 
spring  and  brace  straighten  at  that  point, 
the  curving  and  straightening  of  the  brace 
at  A  is  compensated  by  the  straightening 
and  lengthening  at  C,  the  amount  of  tension 
at  D  being  thus  at  all  times  about  the  same. 
The  tension  brace  steadies  and  counteracts 
the  power  of  the  spring,  and  the  spring 
parily  relieves  the  brace  by  sustaining  it  at  A. 
This  combination  also  affords  the  means 
of  firmly  attaching  the  axle-box  to  the 
spring  and  brace,  and  thus  holding  It  inde- 
pendent of  the  axle-guards,  which  in  this 
case  are  wholly  gtiards,  not  guidee,  the 
guards  neither  touching  the  axle-box  on  the 
edge  or  side.  Thus  the  effects  of  the  ine* 
qualities  of  the  road,  laterally  and  horizon- 
tally, are  only  transmitted  to  the  body 
through  the  elastic  medium  of  the  spring. 

Springs  of  the  same  construction,  but 
shorter  and  lighter,  are  now  generally  used 
for  horse-boxes,  carriage-trucks,  and  break- 
vans. 

Buchanan's  Searing  Spring  consists  of 
four  flat  horizontal  plates  4  feet  long,  4  in- 
ches wide,  and  tapered  in  thickness  from 
half  an  inch  at  the  centre  to  a  quarter  of  an 
inch  at  the  ends,  and  fastened  in  the  centre 
and  impinging  at  the  ends  only.  See  fig.  5. 
It  does  not  seem  to  possess  any  advan- 
tage over  the  ordinary  laminated  springs 
excepting  that  the  friction  between  the  plates 
is  entirely  avoided  except  at  the  ends ;  but 
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at  the  same  time  it  must  be  borne  in  mind 
that  in  ordinary  laminated  springs  the  steel 
is  rolled  concaye,  therefore  the  plates  bear 
at  the  edges  only,  which  very  considerably 
reduces  the  friction. 

Hie  disadvantages  of  this  spring  appear 
to  he,  firstly,  that  the  extreme  points  of 
support  are  when  the  spring  is  weighted  con- 
siderably below  the  centre  bearing,  necessi- 
tating the  nse  of  deep  scroll  irons  in  car- 
riages and  bearing  blocks  in  wagons. 

Secondly,  the  manufacture  is  costly  and 
uncertain,  from  the  fact  of  the  plates  being 
tapered  in  thickness  and  the  difficulty  of 
hardening  and  tempering  plates  that  taper 
in  thicliness. 

Thirdly,  when  fixed  with  scroll-irons  the 
sustaining  power  is  partly  derived  from  its 
efiect  as  a  tension  brace. 

Adam*s  Bow  Spring  of  the  size  used  for 
passenger  vehicles  is  6  feet  long  from  centre 
to  centre  of  spring  eyes,  and  the  versed  sine 
about  14  inches  when  weighted ;  the  plates 
are  8  inches  broad  in  centre  and  tapered  in 
width  to  5  inches  at  the  eyes,  and  the  thick- 
ness is  -fg  hich. 

The  advantages  of  this  spring  are— 

Firstly,  it  holds  the  axle-boxes  without 
the  interrention  of  the  guards  in  the  same 
manner  as  previously  described  with  refer- 
ence to  the  carriage-bearing  spring. 

Secondly,  that  the  top  links  permit  the 
wheels,  axles,  and  axle-boxes  to  traverse 
laterally  in  passing  curves  and  other  impe« 
diments. 

Thirdly,  that  the  quick  adaptation  of  this 
spring  to  lateral  and  perpendicular  blows 
preserves  the  inertia  of  the  body  almost 
wholly  from  displacement  at  moderate 
speeds. 

The  disadvantages  are,  that  at  high  speeds 
and  on  a  bad  road  the  reaction  of  this  spring 
is  so  great  as  to  cause  a  rebound,  and  the 
gradiuJly  increasing  momentum  from  each 
successive  blow  occasions  very  considerable 
oscillation. 

This  property  has  completely  negatived  its 
use  for  four-wheeled  carriages ;  but  it  is  now 
used  successfully  under  the  eight-wheeled 
carriages  on  the  North  Woolwich  branchi  and 
there  works  to  considerable  advantage,  per- 
mitting the  wheels  to  adapt  themselves  freely 
to  the  curves  of  the  road.  The  oscillation 
is  there  almost  wholly  obviated,  from  the 
fact  that  the  blows  are  received  upon  eight 
points,  and  that  the  reactive  power  of  a 
blow  on  one  of  the  eight  points  is  not  suffi- 
cient to  disturb  the  inertia  of  the  load. 

This  spring  has  been,  and  is  now  used  to 
a  very  considerable  extent  on  six-wheeled 
carriages  in  Germany ;  but  it  is  to  be  ob- 
served that  the  speed  on  the  Continent  is 
generally  slower  than  in  England. 

A  Spiral  Bearing  Spring  is  represented 


in  fig.  6.  The  dimensions  of  these  apriogt 
as  uied  under  the  tenders  of  the  Midland 
Railway  were  9  inches  bdght  and  6  inches 
diameter,  and  they  were  made  of  seven- 
eighths  of  an  inch  round  steeL  Within  this 
coil  was  fixed  a  second  spiral  of  smaller  dia- 
meter, coiled  the  reverse  way  to  prevent  the 
coils  interfering. 

The  action  of  a  spiral  spring  is  principally 
torsion  of  the  steel  bar  through  the  angle 
AGB,  and  partly  lateral  deflection  from  ihe 
increase  of  diameter  when  the  spring  Is 
compressed. 

Practically,  the  writer  is  not  well  ac- 
quainted with  the  nse  of  these  springs,  but 
presumes  that  the  following  objections  have 
been  found  in  practice:  the  q>ring  bears 
upon  the  sole- bar  at  one  point,  vix.,  over 
the  centre  of  the  axle-box,  instead  of  at  two 
points  some  3  feet  apart.  There  is  a  much 
greater  uncertainty  in  the  degree  of  elastidty 
and  supporting  power  than  in  flat  springs 
composed  of  msny  plates,  partly  from  tfe 
greater  thickness  of  steel  causing  uncertainty 
in  the  tempering,  and  from  the  greater 
angular  strain  on  the  particles  of  the  steel ; 
the  sudden  blows  experienced  by  railway 
springs  requiring  the  thickness  of  the  steel 
to  be  within  a  certain  limit,  say  of  three- 
eighths  of  an  inch,  or  half  an  inch. 

Bufer  and  Draw  Springs,  The  ordinary 
laminated  buffer  and  draw  spring  is  5  feet 
4|  inches  long,  5-^  inches  thick,  and 
3  inches  broad,  consisting  of  seventeen 
plates,  the  outside  plates  three-eighths  of 
an  inch  thick,  and  the  remainder  -^  inch ; 
the  camber  when  at  rest  behig  13  inches. 
The  same  principles  of  construction  apply 
to  this  spring  as  to  the  laminated  beuti^ 
spring  in  fig.  1. 

These  springs  are  generally  fixed  in  the 
centre  of  the  carriage,  sliding  between  four 
bars  of  iron,  ordinarily  termed  the  "  buffer- 
spring  cradle."  The  ends  are  acted  npon 
by  the  four  buffer  rods,  and  the  draw  bar  is 
cottered  to  the  centre  of  the  spring.  Tlie 
same  methods  have  been  tried  to  obviate 
friction  at  the  ends  as  have  been  alreai^ 
mentioned  with  respect  to  bearing  springs, 
but  these  plans  are  now  obsolete. 

In  fixing  the  springs  on  carriages  they 
are  generally  compressed  one  inch,  and  In 
wagons  to  the  extent  of  about  one-third  of 
the  stroke.  The  stroke  of  the  buffer  rod  is 
limited  to  such  sn  extent  as  will  not  deflect 
the  spring  beyond  a  straight  line. 

The  sustaining  power  of  this  spring  is 
equal  to  about  2  tons  14  cwt.,  or  equal  in 
all,  including  both  ends  of  carriage,  to 
about  2f  tons,  developed  through  a  stroke 
of  2  feet. 

Aj  yet  this  method  of  buffing  has  not 
been  surpassed  or  equalled,  as  none  of  the 
modem  substitutes  will  give  this  moderate 


OK  BAILWAY  OABBIAaK  AND   WAGON   SFBINOS. 


177 


amoont  of  vetiitiDf  power  developed  through 
•o  greet  e  speee  ee  2  feet ;  eleo  the  weij^t 
of  the  bnfFer  tpriage  beiiig  in  the  oentre  of 
the  carriegey  end  the  epringe  eeted  upon  bj 
long  bnifer  rode,  canee  the  action  to  be  Tory 
aleedy. 

The  IhmbU  Drmo  8prmg»,  with  a  eheek 
ber  to  Unit  the  aetion  within  the  etraining 
point  iMke  probabl/  the  only  tmlj  effeetive 
method  yet  adopted.  It  ia  to  be  obaerred 
tint  the  epringe  when  drawn  home  are  limited 
in  thefar  aetion  by  the  eheek  bar  A  A,  thna 
forming  a  eontinnont  rigid  draw  bar«  See 
iSg.  7. 

Tbe  epringe  are  each  2  feet  long,  3^ 
inehee  thick,  and  3  inchee  wide,  oonaiating 
of  11  platee,  of  which  two  are  three-eightha 
of  an^ch  thick,  and  the  remainder-^ inch; 
the  camber  ia  i^  inchee  before  fixing  s  the 
epringe  are  each  compreaied  lialf  an  inch  in 
llziBg.  The  method  of  fixing  ia  the  same 
ae  elready  deecribed  for  the  laminated  bnifer 
■pnng. 

Sjpi€mai  Bi^ert.  Within  the  lait  few 
yeare  a  conaiderable  nnmber  of  external 
bvffers  haTC  been  introdnced,  eontitting  of 
a  cylinder  end  piston  packed  with  nearly 
erery  available  Mastic  substance,  and  prac- 
tically varying  only  in  the  material  of  the 
pedifaig. 

J)e  Btrgut't  Biifer  Bering  is  packed  with 
rings  of  Tnlcanised  India-mbber ;  there  are 
fonr  rings  5)  inches  diameter,  and  1|  inch 
thiekneae  ceoh. 

In  the  opinion  of  the  writer  tliis  is  the 
leeat  effective  of  any  yet  produced,  as  the 
stroke  is  very  short,  and  then  only  mode- 
rately developed  under  enormous  pretsure. 
It  ie  questionable  whether  in  the  event  of  a 
collision  the  train  would  not  collapse  and 
leave  the  rails,  before  the  immense  sustain- 
ing power  of  these  springs  wss  fully  deve- 
kped. 

This  buffer  has  an  apparent  stroke  of 
about  3  inches ;  but  it  appears  that  to  drive 
np  the  pair  of  buffers  li  inch  would  require 
a  force  of  three  tons. 

By  reference  to  the  description  of  the 
ordinary  Isminated  spring,  it  will  be  observed 
that  the  stroke  U  12  inchee  with  a  force  of 
8f  tons ;  being  eight  times  the  length  of 
stroke  with  a  rather  lees  force. 

It  Is  also  questionable  whether  the  vul- 
canieed  India«mbber  is  of  that  imperishable 
nature  originally  supposed.  The  writer  has 
bed  in  hie  possession  a  considerable  quantity 
of  vulcanised  dastio  bsnds  for  papers  that 
have  become  oompletely  rotten* 

TbfU**  Cork  Bufer  is  as  neerty  ss  pos- 
sible the  seme  as  De  Bergue's,  excepting  that 
the  packing  is  cork  ;  there  are  five  plates 
of  cork  7^  inches  diameter  and  three-fourths 
of  en  indi  thick  each. 

This  spring  appears  to  be  superior  to  De 


Bergue's,  inasmuch  as  the  cork  is  more  com- 
pressible than  the  vulcanised  India-rubber, 
but  it  is  questionable  whether  the  cork  is 
not  liable  to  a  permanent  set. 

AiawC9  Disc  Btfjfmr  has  the  packing  oon- 
sistingof  sixteen  disc  springs  made  from 
flat  circular  plates  of  steel  8  inches  dia- 
meter, and  one-eighth  of  an  inch  thick,  with 
a  radiating  piece  AA  cut  out  to  enable  the 
,  platee  to  be  preesed  to  a  conical  form. 
See  fig.  8. 

This  buffer  spring  Is  superior  to  the  fore- 
going, inasmuch  as  the  total  amount  of 
stroke  is  wholly  developed,  and  the  power 
cen  be  properly  acyosted  by  the  thickness  of 
the  plates;  the  total  length  of  stroke  is 
5|  Inches. 

W€i$ier*9Air  Bif^fr  exhibits  consider- 
able ingenuity,  but  is  more  complicated  than 
the  other  plans.  The  air  piston  is  6  inches 
diameter,  and  the  leather  packing  is  dis- 
tended by  a  vulcanised  India-rubber  ring ; 
the  length  of  stroke  is  4  inches. 

In  the  event  of  leakage  during  the  stroke, 
the  piston  would  not  return  to  its  original 
position,  and  to  effect  this  a  small  spiral 
spring  is  employed  which  drives  back  the 
pleton.  A  small  valve  admits  air  at  the  time 
that  the  piston  Is  recovering  its  position,  to 
compensate  for  leakage  during  the  stroke. 

Spiral  Bufftir  mul  Draw  Springt  are  used 
to  some  extent,  but  they  are  liable  to  the 
same  objections  already  described  with 
reference  to  the  spiral  bearing  springs. 

Brown*9  ConietU  Spiral  Spring  Buffar 
appears  to  be  the  least  objectionable  of  these ; 
it  is  shown  in  fig.  9.  The  resisting  power 
is  that  of  a  spiral  spring  made  in  the  form  of 
a  cone  7i  inches  diameter  at  the  base,  and 
the  spring  has  the  advantage  of  rotating  at 
the  point  of  the  cone,  thereby  considerably 
easing  the  tendency  to  firacture  or  strain  the 
particles  of  the  steel ;  the  steel  is  1  Inch 
wide  and  five-eighths  of  an  inch  thick  at  the 
bsse  of  the  oonical  spiral,  and  is  tapered  for 
the  Isst  three  coils  to  half  an  inch  diameter 
at  the  point  of  the  cone.  When  driven 
home  the  spring  forms  a  complete  flat 
volute* 

The  sustsining  power  of  the  spring  Is 
about  equal  for  the  space  passed  through  to 
that  of  the  ordinary  laminated  buffer  spring, 
but  wlUi  a  shorter  stroke,  the  length  of 
stroke  being  only  3^  in(^es  instead  of 
12  inches.  From  its  compactness  and  com- 
paratively moderate  price,  it  is,  in  the 
writer's  opinion,  should  the  springs  be  found 
to  stand  tiicdr  work,  the  most  eligible  of  the 
external  buffers,  but  yet  far  from  equalling 
the  result  obtained  by  the  use  of  the  lami- 
nated buffer  spring  snd  buffer  rods. 

The  whole  of  the  cylinder  and  piston 
bufflsrs  are  liable  to  the  defect  of  the  piston 
beuBg  guided  through  only  a  short  length, 
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and  conieqaently  they  cannot  work  with  the 
amoothDesi  of  the  long  buffer  rod  guided  la 
eeTcral  placea.  This  more  particnlarly  ap- 
plies in  the  event  of  an  oblique  blow  upon 

o  buffer. 

In  conclusion,  it  is  auggosted  that  it 
would  be  desirable  for  a  correct  Table  to  be 
formed  of  the  aises,  weight,  anstaining 
power,  and  deflection  of  laminated  hearing 
and  buffing  springs,  as  a  uniform  guide  in 
their  practical  application. 

The  writer  pn^oaea,  should  it  be  desired 
by  the  meeting,  to  prepare  a  laminated 
wagon  bearing  spring,  with  axle-box  and 
adjustments  complete,  on  the  prindplei 
pointed  out  at  the  commencement  of  this 
paper,  Tix.,  to  obtain  the  present  amount  of 
efficient  results  with  the  smallest  quantity 
of  material. 


SPECIFICATIONS  OF  BK0LI8B  PATENTS  SN- 
B0U.BD  DURING  THS  WIBK  BNOINO 
FEBBUART  28tB,  1850. 

Fredbbick  Chamieb,  Warwick-atreet, 
Middlesex,  Commander  R.N.  For  improve^ 
meni9  in  the  nutmtfaeiurt  qf  »h%p9*  blocit, 
(A.  communication.)  Patent  dated  August 
23,  1849. 

The  object  of  this  iuTention  is  to  con- 
struct lighter,  cheaper,  and  more  durable 
ships'  blocks,  either  of  wood  or  metal,  than 
those  in  ordinary  use  by  substituting 
wire  for  the  ordinary  rope  strapping, 
and  by  oonstruetiDg  the  cheeks  of  two 
thin  metallic  sheets,  soldered  and  riTeted 
together-— one  being  flat  and  the  other  con- 
cafe— with  the  space  between  them  filled 
in  by  a  suitable  hot  fluid  aubatance,  which 
hardens  when  cold.  The  strapping  is  com- 
posed of  strands  of  wire  rendered  inoxydi. 
sable  by  being  coated  or  painted,  which  are 
passed  a  sufficient  number  of  times  round 
both  cheeks  and  07er  a  ring,  and  then  tied 
together  between  the  ring  and  the  block.  In 
some  casea  it  is  proposed  to  form  the  strap- 
ping so  as  to  carry  the  pin  on  which  the 
sheaTC  turns,  whereby  the  cheeks  will  be 
relieved  from  strain,  and  consequently  pre- 
Tented  from  splitting ;  and  to  place  a  ring 
between  the  lower  part  of  the  block  and  the 
atrapping,  which  is  tied  together  as  before. 
Lastly ;  the  sheave  itself  is  to  be  composed  of 
three  metal  discs,  the  outer  ones  being  bent, 
and  having  their  ends  turned  over  to  form  the 
groove  for  the  rope,  while  the  centre  one  is 
kept  straight.  The  bouche  is  composed  of 
pieces  of  metal  or  leather  of  a  polygonal 
form. 

Clainti,  —  1.  Strapping  wooden  blocks 
with  wire  prevented  from  oiydizing  by  any 
suitable  means. 

2.  The  use  of  metallic  strapping  so  con- 


atructed  and  plaoed  as  to  hinder  the  split- 
ting of  the  block. 

3.  Making  blocks  of  sheets  of  any  metal, 
rendered  inoxydisable,  instead  of  wood. 

4.  The  manufacture  of  sheaves  of  sheets 
of  metal,  with  either  leather  or  metal 
bouches. 

[The  drawings  whiidi  accompany  tUs 
specification  are  executed  in  the  moat  slo- 
venly manner,  and  appear  to  have  been  oti- 
ginally  six  sets  of  tracings  belonging  to  a 
French  patent,  which  have  been  pasted  on 
one  sheet  of  paper ;  for  the  references  in 
French  are  scored  out,  and  letters  blotted 
in — ^we  cannot  say  written— to  agree  with 
the  English  description ;  and  the  reader  is 
recommended  in  the  spedfication  to  place 
the  tracing  which  shows  the  improved  block 
upon  that  which  shows  the  old  one,  to  ena- 
ble him  to  judge  of  the  difference  iu  sixe, 
and  consequent  advantage :  but  which,  of 
course,  it  is  impossible  to  do  as  things  are. 
Moreover,  we  would  sugxest  to  (^ptain 
Chamier  the  propriety  of  his  not  putting  on 
record  the  filthy  slang  of  the  forecastle, 
seeing  the  English  language  is  rich  enough 
for  him  to  describe  technicalities  with  due 
regard  to  decency.  His  experience  as  an 
author  (recently  an  historical  one)  ought  to 
have  enabled  him  to  do  this.] 

William  Edwabd  Nbwtok,  Chancery- 
lane,  C.  B.  For  certain  imprcvemenU  in 
tteam  hoilera,  (A  communication.)  Patent 
dated  August  23,  1849. 

These  improvements  consist  in  placing 
the  Aimace  within  or  underneath  the  boiler, 
and  fixing  above  it  a  conicdly-shaped  heat- 
ing chamber  of  copper,  surroundecl  on  the 
outside  by  the  water  in  the  boiler,  the  sides 
of  which  reflect  the  heat  given  off  by  the 
incandescent  fuel  on  to  it,  and  on  to  the 
combustible  gases,  which  are  thereby  con- 
sumed. The  non- combustible  products 
escape  up  a  flue  placed  on  the  top  of  the 
heating  chamber,  and  surrounded  with  the 
water  of  the  boiler,  to  the  chimney.  The 
steam  is  conducted  by  a  pipe  into  an  iron 
cylinder  prorided  with  a  safety-valve,  where 
it  deposits  whatever  aqueous  particles  it 
may  have  brought  over,  and  is  then  led  to 
the  steam  cylinder.  Both  the  boiler  and 
cylinder  are  placed  in  a  bath  of  sand,  or 
other  suitable  material  which  is  a  bad  con- 
ductor of  heat. 

Claim, — The  combination  with  a  vertical 
flue  of  a  conical  fireplace  or  enlarged  heat- 
ing chamber  fixed  to  the  bottom  of  the  same, 
whereby  the  temperature  is  increased  and 
concentrated  by  the  heat  evolved  from  the 
incandescent  fuel  being  reflected  on  to  the 
fuel  and  the  combustible  gases. 

Alfred  Vincent  Newton,  Chancery- 
lane,  mechanical  draughtsman.  For  tm- 
proffemmU  in  manufacturing  m^d  rtfinin^ 
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am^mr,    (A  oommimiflation.)    Patent  dated 
Angiiit  23, 1849. 

GaiMi. — 1.  The  nae  of  tii«  biinlphitef, 
or  Add  lulphitea  (partimUarly  the  bisidphite 
of  lime),  aa  preaerratlTea  againat  fermenta- 
tiony  and  aa  depurators  of  vegetebU  jniooi 
oontaining  aaooharine  mattera. 

2.  The  use  of  Tariona  antiseptic  agenta  aa 
preyentiyea  to  fermentation  in  joicea  con- 
taining  aogar. 

3.  The  employment  of  barytai  atrontiaf 
the  anlphoreU  of  barium  and  strontium »  of 
liase,  or  other  metallic  oxide,  for  preoipi- 
tating  and  separatiDg  the  oryitalUzable  ragar, 
contained  in  floida,  in  the  form  of  inaolable 


4.  A  mode  of  forming  taocharatea  of  the 
•bore-mentioned  snbstancea. 

5.  The  nae  of  bianlphitea  and  acid  anl- 
phitea  (particnlarly  the  bisnlphite  of  lime), 
for  the  defecation  of  aaccharine  aoln- 
tiona. 

CHA&LB8  CowPBA,  Sonthampton-build- 
inga,  Middlesex.  Forimprwementt  in  mU' 
ekinery  for  rauing  and  lowering  weights 
and  penont  in  mines,  and  in  the  arrange' 
meni  and  comtruetion  of  steam  engines  em- 
ployed  to  put  in  motion  such  mwhinery ; 
parts  of  which  improvements  are  applicable 
to  steam  engines  generally,  (A  commnnica- 
tioo.     Patent  dated  August  23,  1849. 

The  improved  mine-lifting  machinery  de- 
Bcribed  oonsiste  of  four  spears  or  rods,  which 
are  attached  in  pairs  to  the  ends  of  a  flat- 
link  chain,  one  pair  of  which  ia  employed 
to  raise  the  carriages  or  boxes,  and  the  other 
to  lower  them.  The  chain  passes  over  a 
polygonal  plate,  which  is  made  to  revoWe 
in  opposite  directiona  alternately,  so  as  to 
communicate  a  reciprocating  up-and-down 
motion  to  each  pair  of  speara  successively, 
by  a  steam  engine  or  other  sniteble  prime 
mover,  the  action  of  which  is  reversed  aa 
required.  The  lifting  speara  (supposing  the 
stroke  to  be  50  feet)  are  fitted,  at  intervale 
of  46  feet,  with  catehes,  which  have  a  ten- 
dency to  project  \n.  a  horizontal  riaht  line 
beyond  the  edge  of  the  spears,  but  at  the 
same  time  turn  freely  on  axlea  to  allow  of 
their  turning  up  out  of  the  way  when  they 
encounter  an  obstacle  in  their  descent.  The 
up. shaft  is  fitted  with  vertical  guides,  be- 
tween which  the  cross  beam  of  each  pair  of 
spears  slide — the  pair  being  united  at  top 
by  a  cross  beam  which  is  made  fast  to  the 
end  of  the  chain, — and  with  other  fixed 
guides  which  serve  to  steady  the  car- 
riagea  or  boxes  in  their  ascent,  and  have 
eatchea  affixed  to  them  at  intervaja  of 
46  feet,  aimtlarly  oonatmcted  to  those 
before  described.  These  catches  turn  op 
out  of  the  way  when  the  carriage  cornea  be- 
tween them,  and  allow  it  to  ascend  $  but 
when  it  has  cleared  them,  they  return  to 


thefar  fine  position,  and  serve  as  stages  to 

support  the  carriage.  The  down«ahaffc  Is 
similarly  oonatmcted  and  arranged,  with  the 
esoeption  that  the  catehea  (their  action  being 
reversed)  are  fitted  with  weighted  levers,  and 
are  only  caused  to  come  Into  position  by  the 
action  of  other  levers  and  tappete  thereon — 
their  object  being  to  convey  the  carriagea 
down  the  stages  successively.  The  action  of 
the  niaohtne  is  aa  follows:-^ The  lifting 
spears  descend  when  the  last  two  of  the  series 
of  cateh  cornea  in  contact  with  the  carriage 
or  box— one  of  the  pair  of  spears  being  on 
each  side  of  it^-and  turn  up  out  of  the  way 
until  they  have  passed  beyond  the  bot- 
tom, when  they  naturally  assume  their  first 
position,  and  on  the  action  of  the  machine 
being  reversed  the  spears  move  up  and 
carry  with  them  the  carriage,  resting  upon 
the  catehea  above  the  hut  pair  of  fixed 
catehes  or  stages.  On  the  reversal  of  the 
macl^ine,  the  spears  descend,  leaving  the 
carriage  upon  the  fixed  cateh,  and  take 
hold  of  another  carriage,  while  the  second 
pair  of  catehea  on  the  spears  support  the 
first  carriage  in  like  manner ;  and  on 
the  aacent  of  the  spears,  the  two  are  lifted 
up  the  shaft  one  stage.  By  this  arrange- 
ment, each  double  stroke  of  the  speara 
causes  a  carriage  to  be  brought  to  the 
mouth  of  the  shaft,  just  beneath  which  it 
strikes  against  a  tappet,  connected  by  a 
system  of  levers  to  the  platform,  covering 
the  up-shaft,  and  thereby  throws  it  over  so 
as  to  close  the  down-shaft,  where  it  is  held 
by  a  cateh  until  the  carriage  is  moved  out 
of  the  way,  after  which  it  returns  to  ita 
former  place  on  the  ascent  of  the  pair  of 
spears  (Mf  the  down-shaft.  For  each  carriage 
delivered  at  the  mouth  of  the  up-shaft,  one 
is  delivered  at  the  bottom  of  the  down- 
shaft. 

The  claims  embrace  the  various  arrange- 
mente,  modes  of  construction,  and  combina- 
tion, as  described  in  the  specification,  and 
shown  in  the  drawings  which  accompany  it. 

James  Robinson,  Huddersfield,  York, 
orchil  and  cudbear  manufacturer.  jFbr  tm- 
provements  in  manufacturing  orchil  and 
tudbear.    Patent  dated  August  30,  1849. 

The  patentee  remarks,  that  it  has  hitherto 
been  customary  in  the  manufacture  of  orchil 
to  mix  the  lichens  with  liquid  ammonia 
to  form  a  paste,  which  is  turned  over  at 
intervale  to  expose  it  to  the  action  of  the  air, 
whereby  a  considerable  time  and  amount  of 
labour  is  lost ;  and  tiiat  his  improvement  vfk 
the  manufacture  of  orchil  conaists  in  forcing 
the  paste,  prepared  as  heretofore,  through 
the  perforated  bottom  of  a  cylinder,  by 
means  of  a  plunger,  into  a  receiver,  whereby 
a  greater  amount  of  surface  will  be  exposed 
to  the  atmosphere. 

The  improvement  in  the  manufacture  of 
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eudbetr  eomittfl  in  drying  it  mora  nj^ly 
than  bts  yot  been  practicable,  by  fordng  thic 
paite  diroag^  orifices  on  to  a  surface  lightly. 
CXdmt.— 1.  Causing  tbe  paste  to  pass 
throngh  orifices  or  openingSi  whereby  tha 
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Charles  Andrew,  of  Compitall-bridge,  Chester, 
manvikcturer,  and  Richard  IfarUand,  of  the  same 
plaee,  manager,  for  certain  improvements  in  tha 
method  of,  and  in  the  machineiy  or  apparatus  for, 
preparing  waips  for  weaving.  February  21 ;  six 
months. 

James  Hall,  of  Geecross,  near  Stoekpoit,  Ches- 
ter, machino-maker,  for  certain  improTements  in 
looms  for  weaving.    Febraary25;  six  months. 

Bmeton  Todd,  of  the  Bank  of  Falmouth,  gen- 
tleman, for  improvements  in  the  manufiwture  of 
arsenic,  sulphuric  acid,  and  the  oxide  of  antimony 
tkam  copper  and  other  ores  in  which  they  are  con- 
tained, and  also  the  oxide  of  sine.  February  27 ; 
six  months. 

George  Gwynne,  of  Sussex-squars,  Middlesex, 
esquire,  for  Improvements  In  the  manufacture  of 
sugar.    February  27;  six  months. 

Mathew  Cochran,  of  High- street,  Paisley,  Ren- 


surface  is  mora  largely  exposed  to  tiie  atmo- 
spheric air. 

2  Tlie  mode  of  drying  the  paste  when 
converting  it  into  cndbear. 
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£rew.  North  Britain,  manufiscturer,  Ibr  improve- 
ments in  machinery  for  the  production  and  orna- 
menting of  fabrics  and  tissues  generally,  parts  of 
which  improvements  are  applicable  to  the  regula- 
tion of  other  machinery  and  to  purposes  of  a  simi- 
lar nature.    February  27 ;  six  months. 

Julius  JeAreys,  of  BueUersbuiy,  London,  gen- 
tleman, for  improvements  in  preventing  or  remov- 
ing affections  of  the  chest.  February  28;  six 
months. 

George  Tosco  Peppe,  of  Great  Marylebone-street, 
Middlesex,  civil  engineer,  for  improvements  in 
time-keepers.    February  28 ;  six  months. 

George  William  Lenox,  of  Bflliter-equare,  Lon- 
don, chain-cable  manufacturer,  and  William 
Roberts,  foreman  to  Messrs.  Brown,  Lenox,  and 
Co.,  of  Mlliwal),  for  Improvements  in  working 
windlass  and  other  barrels.  February  28;  six 
months. 
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Date  of 
Registra- 
tion. 

No.  in 
the  Re 
gister. 

Feb.  21 
22 

23 

2191 
2192 
S19S 
2194 
2195 
2196 
2197 

25 

2198 

fi 

2199 
2200 
2201 
2202 

II 

2203 

27 

2204 

Proprietors'  Names.     Addresses. 


John  Broadfbot Glasgow  ....m«...........« 

WUllam  Simons Greenock 

David  Stephens  Brown  Old  Kent-road........... 

Thomas  warren  ........  Oxford-street ».. 

Joseph  Wood York m »»••. 

E.  Moses  sad  Son  ......  Aldgate  and  Minorles  ...... 

WilUam  Hancock Cross-street,  Islington  ...m. 


••«eaa  eooea«eaee»ee«a  »•• 


William  Williams  and 

Samuel  L.  Taylor  ..,  Bedford  •.••m.m...*mm.m... «... 

Luke  Marshall  HlU  ....  Whitby 

David  Stephens  Brown  Old  Kent  road . 

Biflbn  and  Son Hammersmith . 

Alexander  Symcms  and 

Alexis  Soyer,  cany- 

Ing  on  business  un-  y>Cbarlng-cross 

der  the  firm  of  A. 

Sojrer  and  Co....M.i.t 
Thomas  Nixon... Kettering 


}■ 


•••  M*«.*  ...Ml ...  ...  ...  .'•  ... 


James  Tyson  Nibbs  ..^  Baslow,  Chesterfield 


Subjects  of  Design. 

Water-closet  valves. 
Telescopie  tiller. 
Thermo-barometer. 
Reading-stand. 
Raaor. 

Strap  for  trousers. 
Elastic  safety-pocket  or  garde- 
poche. 

ImproTed  chaff-cutter. 
The  "  Habit  Unique.'' 
Hinged  label. 
Portable  wager-boat. 


Magic  stove. 

MetalUc  ventilating  skylight, 

or  garden  sash-flrune. 
The  oxydate  condensing  lamp. 


NOTICES  TO  COBBMSPOSDBNTS, 
Mr,  Bain  9  reply  io  Mr,  Bakewell  is  unavoidublp  itftrrtd  Hll  our  netet, 
L,  X.  B.  d§eUntd. 
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DUJABDIN'S  BLVCTRO-MAeKKTIC  PKINTINO  TBLB6&APH. 

A  printing  telegraph,  invented  bj  Dr.  Dujardin,  of  Lille,  Franee,  was  tried 
with  success  on  the  Paris  and  Rouen  line  in  1846,  about  a  year  before  Mr.  Bain 
brought  out  bis  chemical  printing  teleffraph.  Dujardin*8  instruments  are  very 
little  known  in  England :  it  is  hoped  tnat  the  following  description,  partly 
taken  from  a  French  work  on  telegraphs,*  will  be  interesting  to  the  read- 
ers of  this  Magasine. 

The  sending  maehinB,  or  magneto-machifle,  nsed  to  generate  the  electric 
current,  is  shown  in  figs.  1  and  3 :  the  same  letters  are  used  to  distinguish  the 
same  portions  of  the  apparatus  In  both  figures. 

A  B  G  is  a  powerful  permanent  magnet,  similar  to  those  used  on  the  Eastern 
Counties  and  other  lines  in  England  for  ringing  the  bells :  it  is  supported  on 
three  pillars,  two  of  which,  D,  E,  are  seen  in  fig.  3,  and  is  securelj  screwed  to 
the  stand  by  means  of  the  brass  rod  H I  and  cross  bar  F  G ;  L  and  M  are  coils 
of  very  fine  covered  copper  wire,  wound  round  the  poles  of  the  magnet  Two 
ends  of  the  coils  are  joined  together  at  U,  and  the  other  two  ends  are  fixed 
under  tiie  terminals  X,  Y. 

R  S  is  an  armature  of  soft  iron  placed  in  front  of  the  poles  of  the  magnet,  so  as 
just  to  clear  them ;  this  armature  can  be  made  to  rotate  by  means  of  the  driving- 
wheel  FQ  and  the  multiplying  wheels  NO;  the  driving-wheel  (fig.  4)  has  on 
its  circumference  eight  handles,  at  equal  distances;  and  the  multiplyinff  wheels 
are  so  arranged  that,  for  every  complete  revolution  of  the  driving-wheel,  toe  arma- 
ture makes  four  complete  revolutions.  Therefore,  by  turning  the  driving-wheel 
one'Sixteenth  of  a  revolution,  the  armature  will  describe  one-quarter  of  a  revo- 
lution, or  will  be  brought  from  the  position  SR  (fig.  5)  to  the  position  S'R%  and 
by  turning  the  driving-wheel  one-eiateentk  more,  or  completing  one-eighth  of 
the  revolution,  the  armature  will  be  brought  oti  again  to  the  position  SR,  only 
the  point  S  will  be  where  the  point  R  was  before,  tma  viee'Vered, 

Fig.  2  shows  the  receiving  machine;  A  is  a  hollow  dram  of  metal  from  seven 
to  nine  inches  in  diameter,  supported  on  brass  uprights  I,  K ;  a  slow  rotary  mo- 
tion is  given  to  the  cylinder  by  means  of  the  crank  ONL,  which  is  turned  by 
clockwork  P;  at  the  same  time  a  lateral  motion  is  also  given  to  the  drum  by 
means  of  the  screw  GH  on  its  axle.  The  motion  is,  in  fact,  similar  to  that  used  by 
Mr.  Bain  in  his  largo  printing  telegraphs. 

BC  is  an  electro-magnet  fixed  under  the  drum;  it  can  be  adjusted  by  means 
of  the  regulating  screw  D.  The  ends  of  the  coil  wires  of  the  electro-magnet  are 
screwed  under  the  terminals  X,  Y.  In  front  of  the  electro- magnet  is  the  pen, 
which  in  fig.  2  is  concealed  by  the  drum,  but  a  side  view  of  it  is  shown  on  a  larger 
scale  in  fig.  7.  It  consists  of  a  bent  piece  of  silver  wire,  PE,  soldered  to  a  piece  of 
iron  wire  FE,  mounted  and  balanced  on  a  pivot  £,  from  which  haoBs  also  a 
magnet  H,  bv  means  of  a  piece  of  clock-spring  £H.  Fig.  6  shows  the  pivot 
EE',  the  clock-spring  and  magnet  HH'.  Tne  end  P  of  the  pen  is  slfghUy  flat- 
tened, and  round  it  is  wound  a  small  piece  of  cotton  wool,  tied  with  a  fine  silk 
thread.  The  pen  and  cotton  dip  in  a  cup  of  ink  1 1  on  the  drum  A  is  stretcbed 
thepaper  on  wnich  the  message  is  to  be  prmted. 

Tne  receiving  machine  only  requires  one  line  telemph  wire  to  connect  it  to 
the  sending  machine;  the  electric  circuit  being  ma£  complete  Irf  earth  plates. 
The  connection  and  the  earth  plates  are  shown  in  figs.  1  and  2. 

When  a  quarter  of  a  turn  is  given  to  the  armature  RS,  that  Is  to  say,  when  it 
is  brought  from  the  position  RS  to  the  position  R'S'  (fig.  5)  an  electric  current 
is  generated  in  the  coils  L,  M,  which  current  passes  alonff  the  wire  to  the  coils 
of  the  receiving  machine  B,  C,  and  returns  to  the  eoils  L,  M  through  the 
earth.  But  in  its  passage,  this  current  causes  the  electro- magnet  BO  to  become 
a  magnet,  its  north  pole  being  opposite  the  north  pole  of  the  permanent  nsagnet 
H  (sec  fig.  7),  and  the  south  pole  of  the  first  opposite  the  south  pole  of  the  second. 
The  magnet  H  is  strongly  repelled^  and  the  pen  is  at  the  same  time  broug^ht  up 
out  of  the  ink,  and  strikes  against  the  paper  on  the  drum  AA',  making  a  dot. 

*Trait6  de  T6]4graphi6  Electrique,  par  I'Abbd  Moigno;  Franck,  Rue   Richelieu,   Paris;    Wosle. 
Holboro,  London. 
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But  by  continuiog  to  turn  RS,  it  will  from  the  position  R'S^  come  agiin  to  the 

EositioD  RSy  that  is,  longways  in  front  of  the  magnet  ABC ;  an  electric  current 
I  then  again  generated  in  the  coils  L,  M,  but  in  a  direction  reverse  to  the  first: 
the  north  p^  of  the  electro- magnet  BC  being  now  opposite  the  south  pole  of  the 
magnet  H,  and  the  south  pole  of  the  first  opposite  the  north  pole  of  the  second.  The 
magnet  H  is  attracted  by  the  electro-magnet,  and  causes  the  pen  to  fall  back  into 
the  ink,  if  it  has  not  already  done  so  by  its  own  weight.* 

By  turning  the  driving  wheel  PQ  one-eighth,  we  have  seen  that  the  armature  RS 
deaeribes  half  a  revolution,  and  therefore  produces  the  above  two  currents. 
Therefore  by  turning  PQ  one-eighth,  or  the  distance  from  one  spoke  to  the  other, 
a  dot  is  made  on  the  paper :  bv  turning  it  five  spokes,  five  dots  are  made,  and  so  on. 
The  drum  having,  as  described,  a  lateral  as  well  as  rotary  motion,  the  message  is 
printed  in  a  spiral  on  the  paper ;  but  if  preferred,  the  message  could  be  printra  on 
a  long  slip  of  paper,  as  in  J3ain*s  Telegraph. 

With  the  exception  of  the  vowels,  the  letters  are  composed  of  two  groups  of 
dots  separated  by  a  short  blank  space,  as  will  be  seen  below : — 

Ihfferdin'i  Alphabet, 


E  . 

R.  . 

•  • 

H  .. 

F  . 

•  • . 

I   .. 

P.  . 

•    a  • 

L  ••  • 

v.. 

•  • 

•  • 

0... 

Q.  . 

•    •  •  • 

M... 

.  • 

X.. 

. . 

•  •  a 

JL    •  •  •  • 

N.. 

• 

6  ... 

•  ■  • 

W.. 

•  • 

•  •  •• 

u 

D.. 

•  • 

J  ... 

. .  • . 

Y. 

1  •  • 

■     a 

s  .  . 

C. 
B  .. 

•  •  • 
•  •    •  • 

Z.. 

•  •  ■ 

T.  .. 

On  the  left  of  the  driving-wheel  is  placed  a  small  cushion  of  Indian  rubber  T ; 
this  is  of  great  use  in  working  the  machine ;  for  example,  suppose  the  sender 
wants  to  give  the  letter  i2,  he  places  his  left  hand  on  spoke  2  (fig.  4),  and  his 
right  hand  on  spoke  5 ;  he  then  turns  the  wheel  rapidly  from  right  to  left ;  but  his 
left  hand  striking  against  the  cushion,  causes  the  wheel  to  stop  for  a  space  of 
time  scarcely  perceptible,  but  suflScient  to  produce  the  blank  between  the  first  dot 
and  the  last  tnree.f  But  the  sender  takes  off  his  left  hand  the  instant  it  strikes 
tiie  cushion,  and  continues  to  turn  the  wheel  round  with  his  right  hand,  till  it  is 
in  its  turn  stopped  by  the  cushion,  after  having  produced  the  three  dots. 

Whibt  the  sender  is  plaemg  his  hands  on  the  driving-wheel  at  the  proper  dis- 
tances to  make  the  next  letter,  the  drum  A  has  turned  round  sufficiently  to  leave  the 
greater  space  required  between  the  letter  he  has  just  printed,  and  the  one  he  is  aboat 
to  send.    A  still  greater  space  must  be  left  between  tne  words. 

With  a  little  practice  great  speed  can  be  acquired  in  the  working  of  the  sending 
machine.    A  rate  of  about  90  words  a  minute  can  be  easily  obtained. 

The  bell  used  by  Dr.  Dujardin  is  different  from  that  adopted  in  England.  It  con- 
sists of  an  electro* magnet  AB,  CD  (figs.  8  and  9),  the  poles  of  which  are  seen 
at  L  and  M  ;  IE  is  a  small  flat  magnet  mounted  on  a  pivot  PO ;  FG  is  a  drinking 
tumbler  fixed  bv  a  screw  F,  to  the  stand,  and  HE  a  cylinder  of  box  or  other  hard 
wood.  This  bell  being  put  in  circuit  with  the  sending  and  receiving  machines  acts  in 
this  way ;  when  the  armature  RS  is  brought  to  its  first  position  R'S',  a  current  is 
sent  through  the  electro-magnet  AB,  CD,  so  that  the  magnet  IK  is  attracted  by 
L  and  repelled  by  M,  causing  the  end  K  to  strike  against  the  tumbler  and  producing 
a  sound ;  when  the  armature  is  brought  on  to  its  position  RS,  a  reverse  current  is 
produced,  L  repels  and  M  attracts  IK,  and  brings  it  back  against  HE;  the  pieces 
of  soft  iron  ML,  are  fixed  tightlv  on  the  cylinders  of  the  electro- magnet  by  means  of 
screws,  but  can,  nevertheless,  be  turned  round,  so  as  to  regulate  their  distance 
from  the  magnet  IK. 

Dujardin's  telegraph  has  been  tried  in  a  circuit  of  400  miles,  and  although  it  was 
raining  hard  at  the  time,  marks  were  distinctly  printed  on  the  paper.  It  may  be 
seen  at  work  among  Mr.  Whishaw's  collection,  John-street,  Adelphi. 

Theodoue  G.  de  Chbsnel. 

*  Thli  If  not  strictly  correct :  in  practice  the  wheel  ii  earned  so  fut  that  the  current  ecte  upon  the 
pen,  to  meke  it  fall  quicker  than  it  could  if  only  acted  upon  by  gravity, 
t  The  dram  A  of  the  receiving  machine  of  coone  continuet  to  reToive  daring  that  time. 


185 


SOLID  HBADBD  BBLL-8HAPBD  IN8ULATOB8. 


Sir,— I  have  ihii  day  teen  No.  1378  of 
the  Meekamiet'  Magaiine,  in  which  Mr.  T. 
O.  de  Chesnel  elaima  for  Mr.  Spowert,  of 
the  Electric  Telegraph  Company,  the  credit 
of  inTenting  a  solid  headed  beU-ihaped  in- 
aviator.  Tbe  facts  of  the  case  are  as  fol- 
lows : — In  Decembert  1848,  I  showed  an 
insulator  to  Mr.  Spowers,  as  well  as  several 
other  persons,  amongst  whom  was  Mr. 
Physick,  the  engineer  of  the  Electric  Tele- 
graph Company,  of  which  I  send  yon  a 
wooden  model  with  the  iron  hook.  The  only 
differeoce  hetween  them  is,  that,  in  Mr. 
Spowers'  present  one  a  notch  is  cnt  in 
the  circle  at  the  top  of  the  shaft,  and 
the  lower  part  of  the  shaft  cnt  circnlar  for 
the  hook  to  tnm  in  (the  last-mentioned 
alteration  I  used  in  one  of  mine,  bat  con- 
sidered it  nnneccssarj),  which  I  oonceiTe  is 
not  an  improTcment  on  the  original  inven- 
tioB,  as  in  making  them  in  earthenware,  the 
notch  woold   be   both  difficult   to    make 


eiactly  at  the  proper  angle,  wovld  be  more 
ezpensive,  and,  at  the  same  time,  rery  liable 
to  be  warped  in  baking,  by  which  the  iron 
wonld  be  presented  fVom  fitting  when  re« 
quired  to  do  so  on  the  line.  Another  thing 
is  that  the  notch  is  not  required,  as  the  pres- 
sure on  each  insulator  on  the  Electric  Tele- 
graph Company's  lines  is  quite  sufficient  to 
prevent  the  iron  from  turning  in  the  earthen- 
ware, which  I  imsgine  is  the  only  intended 
improTcment  in  Mr.  Spowers 

Mff  inveniitm,  precisely  similar  (in  earthen- 
ware) to  the  model  sent  yon,  is,  I  sm  in- 
formed by  Mr.  W.  Reed,  used  on  the  Elec- 
tric Telegraph  Company's  wires.  Trusting 
you  will  insert  this.     I  am,  Sir,  yours,  &c., 

WiLLTAM  H.  Bright. 
9,  Lawrence  Poantney-lane,  January  81st,  18S0. 

[We  have  to  apologize  for  a  delay  in  the 
appearance  of  this  letter,  which  was  acci- 
dentally mislaid.— En.  M.  M.] 


THB  PBOBLBM  OF  18BTTINO   rLUIDB.— A   NBW  SOLUTION   BY   ALBZANDBR  Q. 
CKAUFUBn,   B8Q.,   M.A.,   OF   JB8U8  C0LLB6B,   CAMBBIDOB. 
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Sir,  —  Fluid  issues  from  a  vessel 
tbrongh  a  small  orifice  in  the  bottom  or 
side,  no  adjatage  being  employed,  and 
tbe  height  of  the  fluid  in  the  TeBsel  being 
kept  constant :  it  is  required  to  calculate 
ibe  discbarffe. 

Poisson  nnds  by  theory  the  formula, 
pmBot  '/2gh,  where 

p  the  discharge  in  the  time  /, 
a  the  area  of  the  orifice, 
g  the  aeoeleratif  e  force  of  gravity, 
A  the  height  of  the  upper  surfiice  of  the 

fluid  above  the  orifice. 
He  save  that  experience  proves  that  his 
formnla  requires  correction,  and  that  it 
will  be  found  conformable  with  experi- 
ment if   we    multiply  the    theoretical 


result  by  *62 ;  %,e,  if  we  diminish  it  b 
more  than  one- third  of  its  value, 
propose  the  formula 


\ 


ptMHat  ^gh 


(1); 


-•1+/0 

where  n  and  f  are  coefficients  to 
determined  by  experiment,  and 

/3 


be 


/3  being  the  perimeter  of  tbe  orifice.  In 
order  to  compare  and  test  these  two  for- 
mulas, I  employ  the  following  six  ex- 
periments of  Bossut  ("  Traits  d'Hydro- 
dynamique,"  vol.  ii.,  ch.  2). 


Conitant  height  of  the  water  above  each 
oilfice,  11  feet,  8  Inches,  10 11oe«. 

1 
Number  of  cubic 
inches  of  water  Air- 
nished  in  one  minute. 

By  a  circular  orifice,  6  lines  in  diameter  . . 
By  a  circular  orifice,  1  inch  in  diameter   • . 
By  a  droular  orifice,  2  inches  in  diameter. . 
By  a  rectangular  orifice,  1  inch  by  3  lines. . 
By  a  square  orifice,  side  1  inch 

2311 

9281 

37203 

2933 

11817 

47361 

By  a  square  orifice,  aide  2  inches 
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Thesetre  French  feet,  inches,  and  riioDtal.    The  api^icadon  of  our  forma- 

iiacs.    Hie  irefsel  employed  was  a  res-  las  requires  that  we  kuow  the  value  of  a 

taogularpanlielopiped,  12  feet  high,  and  at  Meaiiires,  where  these  experimeBts 

having  for  its  base  a  square  of  which  the  were  made.    I  determined  it  thus : 
side  was  3  feet,  and  the  orifices  were  ho- 

Let  /  denote  the  force  of  gravity  at  Paris, 
6     „      the  same  force  at  the  Pole, 
Xthe  latitude  of  Mesiere8B49^  4b' 43" 
y  that  of  Paris  =48**  SC  W, 

Then,  according  to  Poisson  ("Traits  de  Meeanique,"  Nos.  115,  178), 

/I -eos»  X\  /l-cos«X'\ 

metres 


and  /» 9*80896;  the   second  being  the 
■nit  of  time.     From  these   data  I  find 

meUes  metrei 

#«9-80974.     We  have  also  1=3-078444 
French  feat,  »6.  Aod  log  6»0'48833132. 

By(l) 


quantity  given  by  the  first  and  seeond  ex- 
perioMnts  respeotivaiy,  (r^  and  trg  the  oor- 

responding  valnes  of  a;  ihsa 


m.« 


VI  +/cr. 


VI  +/(ra 


ai  Vgh     VI  +  fg 
Let  M^  and  m^  be  the  valnes  of   this 

•••  ^  ••*-log«-lh)g(l+/<r,),  log  tPa-log  n-i  kg(l4./4r2)..  (2). 
.'.  2  log  m,-i  kg  «.  -log  y^-^' 


•..(») 


By  calculation  I  find 

Log  m^  «£r9386820,  .-.  w^  -•868324, 

Log  iiia-l'9404l69,  .\  m, --871800. 
Substitute  in  (3),  and  you  find 

1  +  8/ 

l^^f  «=  1-008021 758, 

.%/= -002021657. 
Now  substitute  hi  either  of  (2),  end  you 
will  find 

Log  fi-T9481658f  .*.  n- -875318. 

From  these,  calcuhte  p  for  the  four  laat 
experiments,  and  you  find, 

In  the  third,        p -37198*8 
Observed  vdue 


Now  let  Poisson's  formula  be  subjected  to 
the  same  test.  Write  p^maiVgk.  Then, 
by  the  first  expertaMUt  you  find,  Isgat— 

1*9386820.     Calculating    with    Uiis    we 
findt 

In  the  second,  pa9244 

Observed  valae  «=  928 1 


Deficit 

In  the  fourth. 
Observed  value 

Excess 

In  the  fifth, 
Observed  value 

Error 

In  the  sixth, 
Observed  valae 


>37208 

=         4-2 

P-S936 
>»2933 

«•        3 

P-11817 
=•11817 


0 

-47362-8 
:47361 


Deficit 

In  the  third, 
Obserred  vaJue 

Deficit 

In  the  fourth, 
Observed  value 

Excess 

In  the  fifth. 
Observed  value 

Deficit 

In  the  sixth, 
Observed  value 

Deficit 


-    37 

p«  36976 
-37203 

=     227 

p«  2942-5 
-2933 

-       9-5 

p=11770 
-11817 


-       47 

p- 47080 
•47361 


*     281 


Excess  «■        1-8 

Hence  I  conclude  that  the  formula 
which  I  propose  is  far  preferable  to  that 


in  Oollimon  use,  and  that  it  gives  the  dis- 
charge with  considerable  accuracy,  so 
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far  as  that  quantity  is  dependent  on  the 
form  and  dimensions  of  the  orifice,  pro- 
vided  these  elements  are  of  the  same 
order  of  magnitude  as  those  employed 
in  Bossut's  experiments.  Perhaps  some 
of  your  readers  may  think  it  worth 
while  to  compare  it  with  other  experi* 
inents  in  which  these  elements  are  naade 
to  Tary  through  a  wider  range.  It  is  in 
the  hope  that  this  may  he  the  case,  that 
I  solicit  the  insertion  of  this  short  ^per 
in  your  Journal,  which  has  so  wide  a 
circulation  among  practical  mechanicians. 

A.  Q.  G.  C. 


BLBCTRO-CHEMICAL  COPYING  TBLBGRAFHS. 
ICB.  BAIN   IN   EXPLANATION. 

Sir, — In  reply  to  the  specious  and 
deceptiye  letter  of  Mr.  Bakewell,  in  No. 
1385  (p.  14S),  I  crave  insertion  for  the 
following  explanation,  deeply  regretting 
that  the  limited  space  you  can  conve- 
niently devote  to  this  subject,  prevents 
my  going  as  fully  into  detail  as  would 
be  necessary,  for  showing  the  number 
and  varied  character  of  Mr.  Bakewell's 
misrepresentations. 

Mr.  Bakewell,  at  the  outset,  endeavours 
to  get  rid  of  my  patent,  of  1848,  by  de- 
scribing It  as  limited  to  "copying  types,'* 
although  in  my  former  communication 
I  stated — and  the  statement  is  not  con- 
tradicted— that  in  my  specification  it  was 
expressly  and  most  distinctly  shown  that 
anjf  surface  composed  of  conducting  and 
non-conducting  substances  might  be 
copied  by  my  patent  process. 

Mr.  Bakewell  says  (p.  143),  "  the 
on/y  resemiflanee  between  wuf  copying 
telegraph  and  Mr.  Bain's  of  1843,  is, 
that  in  both  a  single  marking  point 
passes  several  times  over  difierent  parts 
of  the  same  line  of  letters."  This  sen- 
tence contains  a  sweeping  assertion,  and 
also  an  important  admission.  The  &l8e- 
hood  id  the  assertion  will  be  made  ap- 
parent by  a  few  simple  interrogatories. 

la  the  first  place,  I  would  ask,  if 
aynchronous  movements  in  the  distant 
corresponding  instruments  are  not  essen- 
tial to  the  action  of  all  copying  tele- 
graphs? 

Secondly.  Have  I  not  described  in 
my  patent  specification  of  1843,  the  use 
of  a  clock  at  each  station,  in  electric 
connection  with  mv  copying  machine, 
for  the  purpose  of  insuring  synchronous 


motion  ?  Does  not  Mr.  Bakewell  use  a 
clock  in  the  same  manner,  and  for  pre- 
cisely the  same  purpose  9  He  does,  and 
yet  no  resemblance  I 

Thirdly.  The  electric  oonnecuons 
were  effected  by  means  of  pendulums, 
in  my  patent  copying  telegraph  of  1843, 
and  are  not  the  electric  connections  ef- 
fected by  means  of  pendulums  in  Mr. 
Bakewell's  alleged  invention?  They  are; 
consequently  here  is  another  point  of 
resemhiance. 

Fourthly.  In  my  copying  telegraph, 
the  electricity  when  transmitted  by  the 
pendulum  of  the  clock  produced  magne- 
tism in  apparatus  which  regulated  the 
motion  of  the  machine.  Does  not  pre- 
cisely the  same  thing  occur  in  Mr.  Bake- 
well's arrangement?  How  then  can 
there  be  *'no  resemblance." 

Fifthly.  My  copying  telegraph  of 
1843  consisted  of  a  single  wire  (the 
earth  forming  half  the  circuit),  at  each 
station  a  clock,  a  telegraphic  apparatus 
oi  four  wheels,  an  electro-magnetic  re- 
gulator brought  into  action  by  the  pen- 
dulum of  a  dock,  and  a  transmitting  or 
receiving-apparatus  actuated  by  the  me- 
chanism of  four  wheeU,  Mr.  Bakewell's 
alleged  invention  comprises  each  and  all 
of  Uiese  elements — what  then  becomes 
of  Mr.  Bakewell's  asserted  **  only  re- 
semblance ?  " 

So  much  for  the  system  of  motive 
apparatus  emploved,  throughout  which 
tne  closest  resemblance  occurs ;  and  now 
for  the  modus  operandu  Does  Mr. 
Bakewell  produce  his  copy  by  printing, 
or  by  writing  as  with  a  pen  ?  No,  by 
neither:  but  by  simultaneously  tracing 
or  ruling  the  subject  to  be  copied,  and 
also  the  surface  to  receive  the  copy. 
l\ke  electricity  passing  from  the  conduct- 
ing portion  oif  the  subject  to  be  copied 
to  the  ruling  style,  and  from  thence  by 
the  telegraph  wire  to  the  distant  ruling 
style,  which  is  ruling  or  tracing  the  re- 
ceiving paper  while  the  electricity  passes 
— that  is,  whenever  a  conducting  portion 
of  the  surface  is  passing  under  the  style 
at  the  transmitting  station.  When  no 
electricity  passes — that  is,  when  the  in- 
sulating portion  of  the  transmitting  sub- 
ject is  under  the  ruling  style  of  the 
transmitting  instrument — the  receiving 
paper  at  the  distant  station  remains 
blank,  producing  a  fac-simile  of  the  sub- 
ject transmitted,  in  the  manner  shown 
at  page  102  of  your  1383rd  No.    The 
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"  resemblance*'  of  the  modus  operandi, 
thus  described,  is  admitted  by  Mr.  Bake- 
well  ;  but  he  sajB,  **  another  feature 
of  my  invention  is,  the  employment 
of  a  guide  line  on  the  transmitting 
instrument,  by  means  of  which  the  dis- 
tant operator  can  tell  to  the  thousandth 
part  of  a  second  whether  there  be  a 
variation  in  the  beat  of  the  two  pendu- 
lums, and  is  thus  enabled  to  correct 
them.**  This  means  that  the  transmitting 
instrument  interrupts  the  currents  of 
electricity  at  certain  periods  of  its  revo- 
lution for  a  greater  length  of  time  than 
usual,  which  constitutes  a  means  of 
knowing  that  the  two  instruments  are 
going  correctly  together,  or  if  not,  to 
make  them  do  so.  My  copying  telegraph 
of  1843  did  not  require  a  guide  line, 
because  the  pendulums  were  so  con- 
structed as  to  be  self-correcting  of  any 
difference,  however  small,  in  every  al- 
ternate vibration;  but  should  any  of 
your  readers  feel  sufficient  interest  in  the 
matter  to  visit  the  Enrolment-office  and 
look  at  the  specification  of  my  patent  of 
1843,  in  sheet  5  of  the  accompanying 
drawings,  they  will  there  see  the  "  guide 
line,*'  which  forms  a  most  important 
feature  in  my  letter- printing  telegraph, 
and  is  the  subject  of  a  special  claim, 
as  that  telegraph  could  not  be  worked 
without  it.  Was  it  from  this  source  that 
Mr.  Bakewell  got  "another  feature  of 
his  invention.** 

Mr.  Bakewell  observes,  **  it  will  be 
seen  by  Mr.  Bain's  description  and  draw- 
ings of  what  he  terms  his  '  Patent  Copy- 
ing Telegraph  in  its  present  improved 
state,'  that  scarcely  anything  of  the  ori- 
ginal invention  remains.**  To  this  I 
r^ply,  that  the  alterations  I  have  intro- 
duced do  not  alter  the  character  of  the 
invention ;  several  of  these  arrangements 
were  contemplated  and  pointed  out  in  my 
original  specification,  and  the  invention 
is  still  substantially  the  same.  The  most 
important  alteration  is  the  substitution 
of  a  cylinder  for  a  flat  surface ;  but  this 
is  only  an  adaptation  of  part  of  a  still 
older  invention — my  printing  telegrraph ; 
and  it  was  cylinders  that  I  was  actually 
using  in  the  machines  I  was  constructing 
and  operating  with  at  the  time  of  Mr. 
Bake  well's  visits  I 

Moreover,  the  apparatus  described  in 
my  foreign  patent  (taken  out  before  Mr. 
Bakewell's   plan  was  made  public),  is 


precisely  like  that  shown  in  your  Num- 
ber 1883 1 

Nothing  can  be  more  dishonorable  than 
Mr.  Bakewell's  statement  repectinff  my 
offer  of  500^  if  he  accomplished  his 
allefi;ed  improvements,  or  of  his  having* 
made  any  disclosures  to  me.  I  certainly 
did  say,  that  I  would  give  Mr.  Bakewell 
a  sum  of  money  if  he  accomplished  cer- 
tain things  which  he  professed  himself 
able  to  do,  but  which  I  knew  to  be 
empty  braggart^  and  an  imnoasibility. 
1  also  knew  that  Mr.  Bakewelrs  stock  of 
knowledge,  electrical,  chemical,  and  me- 
chanical, was  not  equal  to  the  production 
of  anything  of  importance.  So  far  from 
his  making  any  disclosures  to  me,  I  knew 
nothing  of  his  doings  until  I  saw  the  ab- 
stract of  his  specification  in  your  Maga- 
zine, which  reached  me  at  New  York. 

Mr.  Bakewell  unscrupulously  charges 
me  with  having  "stated  and  repeated 
again  and  again,  that  the  difficulty  of 
making  two  distant  instruments  to  go 
together  could  not  be  overcome  in  any 
manner." 

How  could  I  possibly  have  made  such 
a  representation  to  him,  when  I  had 
perfectly  overcome  this  difficulty  long 
before  and  included  it  in  my  patent 
of  1843? — namely,  bv  means  of  stock 
pendulums,  and  also  by  the  centrifugal 
governor  and  guide- wire.  Moreover,  I 
had  successfully  worked  telegraphs  upon 
this  very  principle  at  an  interval  of  six 
miles  apart,  on  the  South  Western  Rail- 
way in  1844,  before  the  Lords  of  the 
Admiralty  and  several  hundred  visitors. 

Had  I  been  in  England  at  the  time 
Mr.  Bakewell  applied  for  a  patent,  I 
should  certainly  have  opposed  his  appli- 
cation with  success,  and  I  am  sure  it 
would  have  been  doing  him  a  service, 
by  preventing  his  throwing  away  money 
in  patenting  what  does  not  belong  to 
him,  and  from  which  he  can  derive  no 
profit 

Mr.  Bakewell  savs  an  opposition  was 
entered  on  my  behalf  and  withdrawn,  but 
by  whom  he  cannot  imagine.  Having  no 
knowledge  of  Mr.  Bakewell's  intentions, 
I  had  left  no  instructions  to  oppose  his 
application,  and  I  think  Mr.  Bakewell 
must  be  misinformed  in  this  matter. 

I  remain.  Sir,  yours  very  truly, 

ALBXA.NDBR   BaIN. 

Hanuuenniith,  February  28, 1850. 
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Sir,-i^I  have  carefully  perused  the 
eommunication  of  Mr.  Bake  well  (page 
148)  wherein  he  attempts  to  exculpate 
himself  from  the  charges  of  piracy,  de- 
ception, and  breach  of  trust,  brought 
■gainst  him  by  Mr.  Bain  in  your  1 383rd 
Number,  and  consider  his  defence  most 
impotent.  The  similarity — nay,  the 
identity  of  Mr.  Bain's  copying  telegraph, 
to  that  so  recentlr  patented  by  Mr.  Bake- 
well  is  admitted  by  Mr.  Bakewell  him- 
self, and  called  *'  a  direct  infringement." 
Doubtless  there  is  an  infringement,  but 
it  must  be  on  the  part  of  Mr.  Bakewell, 
because  I  have  myself  seen  Mr.  Bain 
operatfng  with  copying  telegraphs  in  all 
respects  identical  with  that  described 
In  No.  1883  of  your  Magazine,  long 
before  the  date  of  Mr.  Bakewell's  patent  I 

I  remain,  Sir,  yours  respectfully, 

Wm.  Baddblby. 

29,  Alfred-Street,  Islington,  February  t7, 1850. 


OPBNIKO  OF  THB  BRrTANNIA  TUBULAR 
BBIDOB. 

(^From  the  7^me#.) 
Menai  Straite,  Tuetday  afternoon,  March  5. 
The  Opening  of  this  magnificent  structure, 
looked  forward  to  with  so  mnch  interest, 
came  off  this  day  at  dawn,  with  the  grandest 
aocoess.  At  half-past  six  o'clock  a.m.,  three 
powerfal  enginea  (the  Cambria,  the  St. 
DaTid,  and  the  Pegasus),  of  from  50  to  60- 
lunrses  power  each,  decorated  with  flags  of  all 
nations  and  onion-jacks,  steamed  np  and 
harnessed  together,  started  from  the  Bangor 
Station,  carrying  Mr.  Stephenson,  who  drove 
the  first  engine  through  the  tube,  and  the 
following  gentlemen  t— Mr.  Bidder,  engi- 
neer ;  Mr.  Tre?ethiek,  locomotive  manager 
of  the  London  and  North  Western  Railway; 
Mr.  Edwin  Clark,  Mr.  Latimer  Clark,  Mr. 
Appold,  and  Mr.  Lee.  At  precisely  seven 
o'clock,  the  adventurous  convoy,  progress- 
ing at  a  speed  of  seven  miles  an  hour,  were 
lost  aight  of  in  the  recess  of  the  vast  iron 
corridor.  Instead  of  being  driven  through 
with  a  despatch  indicative  of  a  desire  on  the 
part  of  those  who  manned  it  to  get  in  and 
ont  with  the  utmost  expedition,  the  locomo- 
tives were  propelled  at  a  slow  and  stately 
pace*  with  a  view  of  boldly  proving  by  means 
of  a  dead  weight  the  calibre  of  the  bridge  at 
every  hazard.  The  total  weight  of  the  loco- 
BBOtivea  was  90  tons.  The  appearance  of 
the  interior  of  the  tube  daring  the  experi- 
ment was  of  a  novel  and  remarkable  charac- 
ter. The  locomotivea  were  brought  to  a 
standstill  in  the  centre  of  each  of  the  great 


spans,  without  causing  the  slightest  strain 
or  deflection.    The  first  process ^that  of 
going  through  the  tube  and  returning — oc- 
cupied altogether  10  minutes.    The  second 
experimental  convoy  that  went  through  con- 
sisted of  24  heavily-laden  wagons,  filled  with 
huge  blocki  of  Brymbo  coal,  in  all,  engines 
included,  an  aggregate  weight  of  300  tons. 
This  was  drawn  deliberately  through,  at  the 
rate  of  from  eight  to  ten  miles  sn  hour,  the 
steam  working  at  quarter  power.     During 
the  passageof  this  experimental  train  through 
the  tube,  a  breathless  silence  prevailed,  until 
the  train  rushed  out  exultiogly,  and  with 
colours  flying,  on  the  other  side  of  the  tube, 
when  loud  acclamations  arose,  followed  at 
intervals  by  the  rattle  of  artillery  down  the 
straits.     Upon  the  return,  which  occupied 
aboat  seven  minutes,  limilar  demonstrations 
ensued,  and  during  the  progress  of  the  train 
those  who  stood  upon  ita  top  to  ascertain 
any  possible  vibration,  reported  they  could 
detect  no  sensible  deflection.     After  this, 
Mr.  Stephenson  and  his  staff  steamed  up  to 
Plas  Llanfair,  Mr.  Foster's  seat,  and  partook 
of  a  handsome  repast.    Meantime  the  loco- 
motives were  passing  up  and  down  the  inte- 
rior of  the  tube  without  eliciting  the  slightest 
manifestation  of  strain.    An  ordeal  stronger 
still  was  then  resorted  to :  a  train  of  200 
tons  of  coals  was  allowed  to  rest,  with  all  its 
weight,  for  two  hours  in  the  centre  of  the 
Carmarthenshire  tube,  and  at  the  end  of  the 
time,  on  the  load  bein;  removed,  it  was 
found  to  have  caused  a  deflection  of  only 
four-tenths  of  an  inch.     It  is  remarkable 
that  this  amount  of  deflection  is  not  so 
much  as  one  half  hour  of  sunshine  would  pro- 
duce upon  the  structure,  it  being  moreover 
calculated  with  confldeoce  that  the  whole 
bridge  might  with  safety,  and  without  injury 
to  itself,  be  deflected  to  the  extent  of  13 
inches.    These  loads,  it  is.  most  material  to 
remember,  are  immensely  more   than  the 
bridge  will  ever  be  called  on  to  bear  in  the 
ordinary  run  of  traffic,  though  the  engineers 
are  of  opinion  that  it  would  support  with 
ease,  and  without  mnch  show  of  deflection, 
a  dead  weight  on  its  centre  of  1,000  tons. 
Twelve  miles  an  hour  is  the  limit  of  speed 
at  which  Mr.  Stephenson  intends  that  trains 
shall  at  first  go  through,  more  particularly 
as  there  are  sharp  curves  at  the  termini  of 
the  tube.     •    *    ♦    • 

The  effect  of  the  recent  hurricane  on  the 
calibre  of  the  tube  has  proved  that  its  lateral 
surface  strength  is  sufficient,  and  far  mora 
than  sufficient,  to  resist  the  strongest  wind. 
It  is  calculated  that,  taking  the  force  of  the 
wind  at  50  lbs.  on  the  square  foot — an  ex- 
cessive supposition — the  resistance  offered 
by  the  bridge  would  be  300  tons  x  2««600 
tons,  which  is  not  two-thirds  of  its  own 
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might.  Tlis  wind  foiaK  it  BO  milM  m 
hour,  tha  r«*h  of  ■  buniotiiG  troald  onlj 
pT«B  In  the  ratio  of  12S  toni  do  th«  tide. 
It  ii  intcadrd,  when  both  ubei  are  up,  to 
bno*  them  tojelher  with  itayi  so  M  to 
oonatonct  anj  postlble  mcillation. 

The  great  work  hii  now  been  fooT  jttn 
Id  baod,  ind  ii  Dttr\j  complete,  while  Tel- 
ford'! lupeailon-briilge  took  right  jmn. 


Tba  flMting  and  aatoil  tiantfercMx  of  Bis 
tnbea  hu  occupied  iinoe  Jane  Uit — ■  ihort 
period  when  the  bulk  of  the  fabrie  i*  take* 
into  ooDiidention.  Great  hare  were  eoter- 
tained  for  iU  lafetf  doring  the  late  talsa, 
from  the  recolleoUoa  ia  thii  part  of  tbo 
countrf  of  the  damage  dene  to  TeUotd'i 
■napeaiion-brUge. 


KoTtlumptsiuhin,  Famn,  Pnprlttor. 
Pig.  I. 


Fig.  1  ia  a  pcnpective  vIpw,  tod  Gg.  2 
«  top  plan  of  this  improved  cullifBtor. 
A  A,  ia  a  stout  circular  piece  of  metal ; 
B  B,  are  (ix  tbares  or  cultere,  which  are 
attached  to  the  underside  of  the  circular 
piece  A,  bj  means  of  their  upper  endi, 
a  a,  paeaing  through  the  piece,  and  being 
fattened  by  nuu,  bb,  on  the  lop  aide.  C 
ia  a  flat  bar  of  metal  which  piasei  acroaa 
the  cenUe  of  the  circular  piece  A,  and  haa 
IU«d  to  it  a  abare,  or  cutler,  B',  Bimilar 


to  the  onef  before  BBCBtiMMd ;  D  D,  He 
lh«  draught  beam*,  vai  £  E,  are  Ibe 
handles ;  O  G,  are  the  guide  wlieeb ; 
H  is  an  auxiliar;  wheel,  ^r  the  pnrpMe 
of  using  when  tt  is  desired  (o  Craniport 
the  cultivator  from  one  place  to  auomerj 
being  Id  euch  case  securely  attached  to 
the  bar  C.  Bj  thus  arranging  the  abare* 
or  cutters  iu  a  circular  form,  iostead  of 
placing  them  in  a  liae  with  each  other, 
as  heretofore,  a  much  belter  pwehaae 
BDd  greater  steadioeu  of  action  are  ob^ 
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tained.  The  sfaarcs  can  also  be  placed 
in  a  n)uch  closer  order  with  respect  to  the 
cuttings  as  indicated  by  the  dotted  lines, 
although  as  far  as  the  shares  are  re- 
latively concerned,  they  are  at  a  greater 
distance  than  in  the  old  instruments,  so 
that  all  that  "blocking'*  or  cbgging, 
which  is  now  common  on  heavy  land,  is 
completely  obviated,  and  the  instrument 
is  mudi  increased  ia  strength  and  dura- 
bility. 


ON  THB  CAUSBS  OF  TBI  BXPL0810N  OV 
STBAlf  BOII»BB8  AND  OV  80MB  NBWLY- 
91BCOVBBBP  PB0FBBTIB8  OF  HBAT.  BT 
MB.  4AMBS  FEOST,  OF  BEOOKLTN,  NBW 
TOBX.* 

Lord  BrongliaiB,  in  ^s  admirable  dis- 
course on  the  Objects,  Pleasures,  and  Ad- 
vantages of  Science,  observes,  that  ''practical 
men  are  always  in  the  way  of  good  luck,  by 
perceiving  what  Is  wanted  or  amiss  in  the 
old  methods,  and  therefore  they  have  a  bet- 
ter chance  than  others  of  effecting  improve- 
ments, and  if  they  possess  the  reqaisite  in- 
formation, they  can  take  advantage  of  it 
when  it  comes  to  them/' 

Having  many  years  ago  liad  particnlar 
'*  good  lack"  by  narrowly  avoiding  tiie  ex- 
plosion of  a  steam  boiler,  by  a  singular  and 
happy  thought  and  different  action  to  that 
commonly  pursued  and  recommended,  and 
as  it  may  prove  beneficial  to  others  similarly 
sitnated,  as  well  as  instncdve  to  the  general 
reader,  and  as  it  was  the  commencement  of 
the  great  discovery  hereafter  disclosed,  I 
shall  detail  the  occurrence  :— 

Whilst  superintending  the  working  of  a 
high  pressure  and  condensing  engine  of  con- 
siderable power,  I  was  suddenly  alarmed  by 
intelligence  that  the  water  was  become  de- 
ficient in  the  boilers.  Now  long  before  that 
period,  by  carefully  observing  the  numerous 
accounts  of  disastrous  explosions  of  steam 
boilers,  I  had  formed  an  opinion,  that  on 
■nch  occasions  it  was  dangerous  to  sud- 
denly open  the  safety-valves  to  discharge  the 
steam,  and  which  in  this  instance  it  was  re- 
quisite to  do,  before  the  interrupted  proper 
action  of  the  feed-pump  could  be  restored. 

The  first  thing  I  did  was  to  stop  the 
engine;  the  second.,  to  slightly  increase 
the  loaid  on  the  safety  valve ;  the  third,  to 
draw  the  fires  and  leave  the  cylindrical  boil- 
ers buried  In  brick -work,  to  be  cooled  by 
the  rapid  current  of  air  rushing  past  them 
np  the  chimney,  for  more  than  an  hoar.  At 
the  expiration  of  that  period,  as  there  was 


•  B«piiUiabc4  firani  a  pamphM  piinted  lor  ifaa 
Author,  Mew  York,  1850. 


Still  considerable,  though  apparently  weak, 
steam  escaping,  I  hough  almost  noiselessly, 
from  the  safety  valves,  and  which  steam  even 
then  I  dreaded  to  discharge ;  although  at  that 
time  I  could  have  gifen  no  very  satisfactory 
reason  for  my  apprehensions,  I  passed  a 
rope  over  a  pulley,  and  fastening  one  end  of 
it  tto  the  lever  of  safety  valve,  I  led  the 
other  end  to  a  distant  and  strong  building, 
and  then  pulling  the  rope,  opened  the  safety 
valve  thereby. 

The  steam  wMeh  had  appeared  weak  and 
escaping  with  scarcely  any  noise,  suddenly 
rushed  out  with  such  a  tremendous  noise  and 
volume  as  satisfied  me  at  the  time,  that  it 
had  somehow  suddenly  acquired  some  new 
property  and  great  power  for  mischief,  so 
that  I  had  no  doubt,  had  the  safety  valve 
been  opened  somewhat  sooner,  the  boilers, 
though  of  extraordinary  strength,  would 
have  been  blown  to  pieces. 

The  affair  made  so  strong  an  impression 
on  my  mind,  that  I  have  never  since  fkiled 
to  pay  particular  attention  to  every  descrip- 
tion of  facts,  which  I  have  since  seen  ro- 
corded  of  explosions,  anxiously  endcavonr- 
ing  to  account  for  them  in  a  rational  and 
satisfsctory  manner. 

Having  some  time  since  had  my  attention 
again  very  strongly  attracted  to  the  details 
connected  with  the  explosion  of  a  large 
steam  boiler,  on  which  occasion  also  it  was 
apparent,  as  it  had  frequently  been  before 
observed,  that  some  immense  explosive  force 
had  been  suddenly  generated  and  never 
before  accounted  for  in  a  satisfactory  man- 
ner, I  set  myself  earnestly  at  work  to  inves- 
tigate experimentally  the  causes  of  those 
terrible  disasters,  at  once  the  opprobrium  of 
engineers  and  a  calamity  to  mankind,  to 
discover,  if  possible,  that  long-suspend, 
but  still  unknown  and  undetected,  sufficient 
cause  therefor. 

This  important  subject  had  already  strongly 
attracted  the  attention  of  numerous  engi- 
neers and  of  other  persons  in  various  conn- 
tries,  and,  it  is  curious  to  see  what  insuffi- 
cient and  contradictory  results  they  arrived 
at,  all  incompatible  with  many  well-known 
facts  that  had  been  noted,  particnlarlv  with 
,two,  which  had  been  very  often  remaned. 

First :  It  had  been  often  remarked,  that 
previous  to  an  explosion  the  engine  had 
laboured  much  and  become  Insufficient  for 
its  usual  duty,  and  which  fact  is  perfectly 
at  variance  with  the  most  commonly  as- 
sumed position,  that  the  explosions  arise 
from  over-increased  tension  of  steam  in 
boilers,  for  in  that  case  the  engines  must 
have  become  more  instead  of  less  powerful. 

Secondly :  Explosions  of  boilers  are  of 
frequent  occurrence,  when  It  is  morally  cer- 
tain that  steam  therein  had  just  previously 
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been  of  greater  tenilon,  and  at  the  initant 
of  lowered  tenBion,  as  when  steam  had  be- 
oome  nndnly  high  by  the  stoppage  of  the 
boat  at  a  wharf  for  a  short  period,  when  an 
explosion  seldom  oi  never  occurs,  nor  till  the 
engine  has  made  *'  several  strokes,"  or  till 
the  vessel  has  got  to  "  some  distance  from 
the  wharf,"  when  the  the  explosion  ensues, 
and  of  coarse  under  a  diminished  head  of 
steam  or  reduced  tension  to  what  it  had 
previouslj  been. 

Notwithstanding  the  inadequate  result  of 
numerous  investigations  long  and  earnestly 
prosecuted  at  great  expense,  it  will  seem 
passing  strange  they  were  all  so  unsuccess- 
ful, seeing  so  little  was  needed  in  prose- 
cuting a  most  happy  and  singular  conidnsion 
which  we  have  since  arrived  at  by  a  certain, 
short,  and  easy  path.  It  is  truly  wonderful 
to  see  how  nearly  many  experimenters  have 
approached,  without  at  all  reaching  the  ob- 
ject they  were  in  search  of. 

Thus,  for  one  instance  of  a  tedious, 
expensive  and  perfectly  abortive  attempt, 
PerlLins  having  conceived  an  idea,  that 
**  surcharged  steam,"  as  he  termed  it,  might 
be  produced  in  overheated  boilers,  become 
powerful  and  produce  explosions.  To  test 
the  same  he  constructed  a  cumbersome 
and  expensive  apparatus  or  generator,  con- 
sisting of  three  tiers  of  cast-iron  hollow 
blocks,  set  in  a  large  mass  of  brickwork, 
the  blocks  being  so  connected  together  by 
slight  wrought-iron  tubes,  that  water  might 
be  forced  into  the  two  upper  tiers,  and,  as 
he  said,  heated  therein  to  between  700  and 
800  degrees,  and  be  forced  from  thence  into 
the  third  tier,  into  which,  as  he  stated  and 
expected,  '*  the  heated  water  would  flash 
into  steam,"  and  that  steam  becoming  *'  sur- 
charged with  heat "  in  the  lower  tier,  would 
be  found  to  have  acquired  immense  force 
from  being  surcharged  with  heat.  Never- 
theless, to  his  great  surprise,  and  directly 
contrary  to  his  anticipations,  he  found  the 
steam  to  be  very  feeble,  possessing  but  little 
of  the  tension  he  anticipated,  for  he  had 
expected  thus  to  have  produced  steam  of 
exceeding  great  strength. 

Now  it  is  neither  difficult  to  explain  or  to 
account  for  his  great  disappointment  on  this 
point.  In  the  first  place,  he  never  could 
have  confined  water  at  the  temperature  of 
750°  in  his  cast-iron  blocks,  because  at  that 
temperature  cast  iron  has  little  tenacity,  and 
the  tension  of  steam  therein  would  have 
equalled  a  thousand  atmospheres  per  inch, 
and  his  blocks  could  not  have  sustained  a 
sixth  part  of  that  great  internal  pressure. 
Moreover,  as  the  wrought-iron  connecting 
tubea  were  little  stronger  than  common  gas 
tubes,  it  was  idle  to  suppose  they  could 
sustain  one-tenth  the  strain  they  would  be 


lubjfoted  to.  In  the  second  plaee,  he 
reckoned  upon  another  impossibili^;  name- 
ly, that  water  heated  to  750^  would  flash 
into  steam,  seeing  that  the  latent  heat  in 
steam  being  about  1170"*,  the  third  tier  of 
his  blocks  would  furnish  only  the  remaining 
requisite  heat  for  the  conversion  of  the 
water  (were  it  already  heated  to  750°,  which 
it  could  never  have  been)  into  common  weak 
steam,  which  be  found  it  to  be. 

Perkins  then  took  another  and  as  nnforta- 
nate  a  view  of  this  subject.  Still  imagin- 
ing his  steam  was  surcharged  with  hent 
(which  it  could  not  have  been),  he  eonoeived 
that  it  was  deficient  in  tension,  because 
being  surcharged  with  heat,  it  was  deficient 
of  water ;  he,  therefore,  undertook  to  ob- 
tain pure  steam  of  immense  tension  by 
injecting  his  **  surcharged  steam  "  through 
many  small  holes  in  a  pipe,  placed  under 
water  within  a  strong  reservoir  constmcted 
for  that  purpose,  wherein,  he  asserted  his 
surcharged  steam  took  up  its  equivalent  of 
water,  and  became  thereby  immensely 
powerful  and  economical  also ;  although  by 
this  clumsy  roundabout  process  for  forming 
common  steam,  it  must  be  seen  he  neither 
did  nor  could  derive  any  possible  advantage, 
as  was  clearly  shown  on  examination  there- 
of in  the  truly  scientific  attempt  to  discover 
the  real  cause  of  the  explosions  of  steam 
boilers,  by  the  employment  of  rational 
means  for  that  purpose,  by  a  select  committee 
of  the  Franklin  Institute  of  Philadelphia. 

For  in  1835,  this  subject  being  considered 
of  such  great  importance  by  the  govern- 
ment of  the  United  Sutes,  that  at  its  re- 
quest and  expense  it  was  long  and  ardently 
investigated  by  the  select  committee  at  Phila- 
delphia, by  which  all  the  most  plansiUe 
theories  that  had  been  previously  promul- 
gated by  Perkins  and  others,  were  patiently 
and  experimentally  investigated,  and  all  alike 
found  to  be  unsubstantiateid  or  contradicted 
by  facts.  After  examining  other  matters 
connected  with  the  subject  and  deserving  in- 
vestigation, the  indefatigable  committee 
arrifed  at  the  conclusion,  that  explosion  of 
steam  boilers  occurred  from  the  tension  of 
steam  becoming  gradually  superior  to  the 
strength  of  the  boiler ;  and  the  prevention 
they  mainly  propose  therefore  was  the  use 
of  double  safety  valves  and  of  fusible  me- 
tallic substitutes  for  valves,  so  chemicaUy 
compounded,  as  to  give  way  before  great 
tension  of  steam  could  ooour  in  the  gradual 
manner  they  anticipated. 

The  extended  mechanical  and  sdentifio 
proceedings  of  this  committee,  removing 
many  errors,  established  many  facts  by  valu- 
able experiments  and  information,  are  ably 
set  forth  in  consecutive  Numbers  of  the 
F^ranJtUn  Jotamaif  oommendng  in  Januaryv 
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1836,  tenninBting  in  June  1837 ;  the  latter 
portion  being  deroted  to  a  valuable  and  nse- 
fvl  investigation  of  the  strength  of  the 
materials  of  steam  boilers  at  Tarions  tempe« 
ratnres.  To  some  of  their  investigations 
we  shall  hereafter  profitably  revert.  That 
many  eiplotions  have  occarred  solely  from 
the  tension  of  the  steam  becoming  greater 
than  the  boiler  conld  sustain,  and  will  again 
oocnr  from  the  same  cause,  more  certainly 
as  boilers  become  older  and  weaker,  was  too 
obvious  to  have  required  a  scientifio  investi- 
gation ;  but  as  all  such  eiplosions  must  have 
oecurred  when  the  steam  had  acquired  its 
greatest  strength,  it  is  apparent  some  other 
more  occult  cause  must  exist,  because  many 
of  the  most  frequent  and  dreadful  explosions 
have  happened,  when  it  was  morally  certain 
the  steam  had  considerably  less  tension  than 
the  boilers  had  just  previously  sustained. 
Moreover,  just  as  violent  and  destructive 
explosions  have  taken  place  in  low-pressure 
bovlera,  in  which  the  steam  at  any  time 
conld  have  had  but  little  tension.  Notwith- 
standing this,  both  high  and  low-pressure 
boilers  have  occasionally  exploded  by  a  sud- 
denly-generated force,  Uiat  could  be  likened 
only  to  that  derived  from  the  instantaneous 
explosion  of  gunpowder. 

Still  at  later  periods  the  world  has  been 
bewildered  with  attempts,  vainly  and  inade- 
quately, to  explain  the  mysterious  cause  of 
explosioos.  Nothing  can  be  more  injurious 
to  science  than  the  adoption  of  whimsical 
and  inadequate  theories;  and  it  must  be 
remarked,  that  none  have  been  more  whim- 
sieal,  or  unfounded,  or  pertinaciously  per- 
sisted in,  than  those  of  the  learned  author 
of  seven  editions  of  a  treatise  on  the  steam 
engine,  and  in  which  treatise  another,  a 
greater,  a  more  ridiculous  and  more  mischie- 
vous error,  still  remains  to  be  exposed  on 
the  fitting  opportunity. 

Because  the  explosion  of  a  locomotive 
■team  boiler  and  a  tempest  occurred  on  the 
aune  day  in  Pennsylvania,  Doctor  Lardner 
attempted  to  prove,  in  his  learned  manner, 
that  the  explosion  of  steam  boilers  was 
occasioned  by  lightning ! 

Unfortunately  for  the  doctor's  profound 
knowledge  of  steam,  it  subsequently  ap- 
peared, the  tempest  had  ceased  for  some 
hoars  before  the  explosion  occurred ;  and 
still  more  unfortunate  for  his  electrical 
knowledge,  no  situation  can  be  eoncdved 
more  free,  or  so  free,  from  the  effects  of 
lig^htaing  than  the  interior  of  the  metallic 
boiler  of  a  locomotive  in  metallic  connection 
with  a  railroad. 

The  curious  fact,  and  the  cause  thereof, 
will  soon  become  apparent,  however  singu- 
lar it  may  now  appear,  that  under  particular 
orcamstances,  hj  no  means  unfrequent,  the 


sudden  abstraction  of  a  volume  of  steam 
from  a  boiler  may  become  the  inciting  cause 
of  the  explosion  of  that  boiler,  however 
strong.  How  needful,  then,  must  be  a 
knowledge  of  this  hitherto  unsuspected  cause 
of  such  disasters,  CTcn  were  this  knowledge 
unaccompanied  by  any  other  advantage,  and 
more  especially  because  in  this  particular 
case  the  very  means  that  have  been  pre- 
scribed by  the  best  authorities  as  the  means 
of  prevention,  become  the  sure  means  of 
destruction. 

A  8  we  stated  at  the  commencement,  we  were 
not  satisfied  with  any  explanation  that  had 
then  appeared,  we  endeavoured,  and  have 
happily  succeeded,  in  discovering  both  an 
ample  and  hitherto  unsuspected  cause  for 
the  explosions  of  steam  boilers.  This  dis- 
covery will  be  found  valuable  beyond  calcu- 
lation, and  far  beyond  any  of  our  previous 
expectations ;  for  we  have  also  discovered 
that  explosions  are  not  only  occasioned  by 
the  sudden  production  of  an  unknown  elas- 
tic fluid,— a  far  more  voluminous  and  ener- 
getic fluid  than  steam,  which,  however 
wonderful  it  may  appear,  may  occasionally 
and  suddenly  be  produced  from  the  same 
quantity  or  equivalents  of  caloric  and  water ; 
and  what  renders  this  discovery  immensely 
valuable  is  the  fact,  that  this  new  and  supe- 
rior elastic  fluid,  hitherto  unknown  to  and 
unsuspected  by  chemists,  may  be  far  more 
easily  and  economically  generated  than 
steam,  and  employed  with  as  perfect  safety 
as  steam,  by  a  new,  less  expensive,  and  far 
less  cumbenome  spparatus;  hence  it  will 
be  vastly  more  economical  than  steam,  be- 
cause motive  force  may  be  far  more  easily, 
cheaply,  and  safely  obtained  thereby,  thus 
exhibiting  a  dutinct  and  new  elementary 
compound,  a  far  more  voluminous  and  less 
expensive  combination  of  fire  and  water, 
though  of  equal  tension  and  mercantile  value, 
which,  therefore,  must  become  immensely 
more  serviceable  to  mankind. 

At  the  same  time  this  discovery  exposes 
one  of  the  grossest  mistakes  and  unfounded 
and  astounding  erron  imaginable,  first  ori- 
ginated by  those  eminent  chemical  writers. 
Dr.  Dalton  and  Gay  liussao,  since  conti- 
nually copied  by  others  and  by  all  writers  on 
the  steam  engine  who  advert  to  that  parti- 
cular subject,  all  of  whom,  with  one  excep- 
tion, state,  that  when  steam  is  heated  out  of 
contact  with  water,  it  is  expanded  at  the 
same  rate  as  atmospheric  air,  or  the  gases, 
namely  -^^  part  in  volume  by  every  addi- 
tional degree  of  heat,  or  that  its  volume  is 
doubled  by  480  degrees  of  heat,  while  one 
learned  exceptionist  states,  that,  by  a  more 
rigid  and  accurate  experiment,  a  volume  of 
steam,  when  so  heated,  is  doubled  by  460 
degrees  only ! 
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Now  our  experiments  have  disclosed  and 
our  diagrams  represent  (all  of  which  can  be 
easily  repeated  and  Terified  at  little  trouble 
and  expense),  that  a  Tolume  of  steam  heated 
out  of  contact  with  water  is  doubled  b  j  the 
addition  of  about  four  degrees  of  heat,  tre- 
bled by  about  sixteen  degrees,  and  increased 
near  tenfold  by  440  degrees.  Can  any 
parallel  be  found  for  such  an  extreme  ab- 
surdity as  is  here  exhtbitedi  between  the 
mischieyous  theories  that  have  been  so  long 
and  pertinaciously  propounded  by  many  and 
most  learned  writers,  and  the  plain  facts  we 
are  about  to  disclose  and  substantiate  by 
experiments  and  describe  by  sundry  dia- 
grams, all  alike  being  delineated  from  a 
scale  of  one  half  the  dimensions  from  that 
by  which  the  original  instruments  were  con- 
structed, and  which  instruments  are  thus 
faithfully  represented  on  this  diminished 
scale. 

(7b  be  eontinttedJ) 


GRANULATING  LVAD. 

6ir, — In  your  valuable  Magazine  for  De- 
cember, 1849,  page  522,  I  find  an  inquiry 
as  to  the  best  mode  of  granulating  lead,  by 
'*  I.  F.  £.,"  dated  Swansea.  Your  corre- 
spondent will  find  the  following  plan  an- 
swer :^A  slow  fire  under  a  large  iron  pot, 
say  three  feet  in  diameter,  will  keep  the  lead 
in  a  low  state  of  fusion.  Stir  it  constantly 
with  an  iron  rod,  clearing  the  sides  of  the 
pot  from^the  lead  which  adheres  to  it ;  then 
dip  a  Urge  ladle  in  about  every  ten  minutes, 
peirforated  with  small  holes.  The  lead,  in 
a  granular  state,  remains  in  the  ladle,  and 
the  melted  metal  runs  through  the  holes 
into  the  pot  again.  Two  or  three  smart 
agitations  of  the  ladle  will  facilitate  the 
escape  of  the  fluid  lead. 

I  am,  Sir,  yours,  &c., 

WiLSB  Brown. 
EgglMtone,  Barnard  Castle, 
fBU.  26, 1850. 


St>BCiriOATIONS  OF  BNOLI8B  PATBNT8  BN- 
ROLLBD  DURING  THB  WBBK  BNBINO 
MARCH  7th,  1850. 

Thomas  Symbs  Pridbaux,  Southamp- 
ton, gentleman.  JP^r  improvements  in  pud' 
dling  and  other  fumacett  and  in  steam 
boilers.    Patent  dated  August  30,  1849. 

The  patentee,  who  disclaims  the  latter 
portion  of  his  title,  "  and  in  steam  boilers," 
states  that  his  inyention  refers  firstly  to 
puddling  and  mill,  or  scrap  furnaces  ;  and, 
secondly,  to  smelting  furnaces. 

1.  The  puddling  fdmace  is  constructed, 
u  usual,  with  the  exception  that  the  bottom 


of  the  puddling  diamber  is  made  hollow, 
into  which  air  is  forced  through  a  pipe,  by 
means  of  a  fan,  or  other  suitable  blowing 
machine,  whence  it  exudes  through  the  two 
(furnace  and  chamber)  bridges,  which  rtb 
made  hollow  for  that  purpose,  into  passages 
in  the  side  of  the  chamber,  which  conduct 
it  into  the  closed  ash-pit  of  the  fumaoe. 
Or,  the  air  may  be  forced  in  like  manner, 
after  being  heated.  Into  the  lower  part  of 
the  fomace— the  openings  b^ng  fitted  with 
bars  to  prevent  their  being  choked  by 
clinkers.  Openings  are  made  in  the  aldM 
of  the  fomace  which  communicate  with  the 
air  passages  to  admit  of  the  entry  of  a  suit- 
able tool  for  cleansing  them  when  required. 
These  openings  are  prorided  with  ooTers  to 
prerent  the  escape  of  air  from  tiie  air  pas- 
sages when  the  furnace  is  working. 

2.  The  smelting  Aumaoe  is  constmeted 
with  a  fire*place,  to  which  hot  air  Is  applied 
as  before,  and  behind  which  is  the  crucible 
provided  with  tapping  holes,  as  usuaL  Next 
to  the  crucible  is  the  smelting  portion  of  the 
furnace,  on  to  which  the  ore  and  flux  are 
dropped,  through  a  hopper  in  the  crown, 
and,  when  melted,  they  run  into  the  cracible. 
The  slag  and  metal  are  then  drawn  off 
by  their  respectiye  tapping  holes.  The  ore 
and  flux  are  partially  neat^,  before  they  are 
supplied  to  the  famace,  by  being  contaiiied 
in  a  passage  constructed  in  a  part  of  the 
chimney  which  is  inclined  for  that  purpose. 

Claims. — (In  respect  to  puddling,  and 
mill  or  scrap  fixmaces): 

1.  The  combination  of  a  dosed  ash-pit 
with  air  passages,  and  hollow  bottom  to  Uie 
puddling  chamber,  and  the  applieation  of 
air  under  pressure  previously  heated. 

2.  The  use  of  ban,  as  described. 

3.  The  arrangements  for  cleaning  the  air 
passages. 

4.  The  mode  of  constructing  smelting 
furnaces. 

Chablbs  Mgrky,  Manchester.  For  cer- 
tttin  improvements  in  machinery  or  appmrm^ 
tvs/or  sewinfff  embroider  inj^,  and  tmUing 
or  ortuanenting  by  stitches  varioue  detcrip' 
tions  qf  textile  fabrics.  Patent  dated 
August  80,  1849. 
The  patentee  describes  and  da! as : — 
1.  A  basting  machine.  A  pair  of  whedt 
are  fitted  with  leaves  on  thdr  peri- 
pheries, and  aear  into  one  another  like 
cog-wheels.  These  wheels  are  mounted 
in  suitable  bearings,  fixed  to  a  sole  plate, 
and  receive  rotary  motion  by  Baeana 
of  a  winch  handle.  The  centres  of  the 
leaves  of  both  wheels  are  cut  away,  so  as  to 
form  a  circular  groove  between  the  two 
leaves  which  happen  to  be  together.  Oppo- 
site to  this  groove,  and  at  the  other  end  of 
the  bed-plate,  there  is  a  standard  whidi  car- 
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riet  ft  croM-pieoe,  haying  a  slot  cat  on  its 
top  surface,  in  which  the  eye- end  of  the 
needle  restSi  while  the  point  is  supported  in 
the  giooTe.  The  thread  is  passeid  throngh 
the  eje  of  the  needle,  and  the  fabric  to 
be  stitched  placed  between  the  wheels, 
to  whidi  rotary  motion  is  communicated, 
whereby  the  fabric  is  successiyely  folded  into 
undulations  which,  as  the  operation  pro- 
eeeds,  are  forced  on  to  the  point  of  the 
needle.  When  the  needle  is  full,  it  is  taken 
out  and  drawn  through  the  fabric,  carrying 
the  thread  with  it. 

2.  A  modification  of  the  preceding  ma- 
chine, wfaieh  is  stated  to  be  more  applic- 
able to  fine  work;  such,  for  instance,  as 
umbrella  seams.  The  lower  wheel  is  re- 
placed by  a  rack  ha?ing  a  longitudinal  groove 
on  which  the  needle  is  supported.  The 
reTolation  of  the  wheel  pushes  the  rack  from 
one  end  to  the  other,  and  forces  the  work 
over  the  point  of  the  needle,  which  is,  of 
course,  much  finer  than  that  used  for  bast- 
ing, and  is  drawn,  haying  the  thread  passed 
throogh  the  eye,  tiirough  the  fsbric. 

3.  A  tambour  stitching  machine,  which 
consists  of  a  framework  carrying  a  main 
shaft,  that  communicates,  by  means  of  dif- 
ferent systems  of  cams  and  levers,  the 
various  necessary  motions  to  the  needle- 
bolder,  to  the  hooked  instrument  for  holding 
the  loop,  to  the  bars  which  carry  the  work 
gradually  between  the  needle  and  hooked 
instrument,  and  to  an  apparatus  for  regu- 
lating the  quantity  of  thread  supplied  to  the 
eye  S[  the  needle.  The  modtu  operandi  is 
as  follows  :-»The  thread  is  attached  at  one 
end  to  the  fabric,  and  the  needle,  which  is 
supported  in  the  end  of  an  arm  pendant 
from  the  extremity  of  a  rod,  to  wMch  a 
horitontal  to-and-fro  motion  is  communi- 
cated by  means  of  a  cam  on  the  main  shaft, 
is  cttused  to  advance,  pierce  the  fabric,  and 
eairy  the  thread  through  to  the  other  side 
wfaon  the  hooked  instrument  Is  moved  for- 
ward, and  enters  the  loop.  The  continued 
revolutfion  of  the  shaft  causes  the  needle  to 
recede,  and  the  fabric  to  be  carried  a  cer- 
tain distance  onward.  The  needle  then 
again  pierces  the  fabric,  and  enters  the  loop, 
wkich  is  left  open  by  the  inclination  of 
the  hook,  which  retires  to  its  first  posi- 
tion, ttberates  the  loop,  and  takes  hold  of 
a  fiuali  one.  The  patentee  describes  a 
modification  of  tiie  preceding  machine,  which 

principally  to  the  shape  of  the  hooked 


4.  An  apparatus  for  stitching  fabrics  to- 
r,  which  consists  of  a  circular  plate 
fixed  on  &e  top  of  a  standard,  and  carrying 
an  cocentric  ring,  the  outer  periphery  of 
winch  Is  fitted  with  teeth  to  support  the 
fabric.    The  top  of  the  ring  is  fVimished 


with  teeth  into  which  takes  a  click  on  the 
end  of  a  lever  made  to  vibrate  by  the  main 
shaft,  whereby  an  intermittent  rotary  motion 
is  communicated  to  the  ring.  The  plate  is 
fitted  with  a  circular  shuttle  race,  an  open- 
ing being  made  in  the  front  part  of  it,  into 
which  the  needle  is  made  to  take  in  and  out 
alternately  by  the  oscillations  of  the  needle- 
holder,  which  is  also  actuated  from  the  main 
shaft.  As  the  needle  retires  from  the  fabric, 
it  leaves  a  loop  of  the  thread  behind,  through 
which  the  shuttle  is  thrown.  The  needle, 
still  retiring,  draws  the  stitch  tight,  in  con- 
sequence of  the  thread  being  pressed  against 
the  holder  by  a  spring  which  comes  into 
action  as  it  recedes.  The  shuttle-box  is 
driven  by  the  revolution  of  two  spring  arms, 
which  are  furnished  with  studs  at  their  ex- 
tremities which  take  into  slots  in  the  shut- 
tle-box, and  are  successivdy  lifted  out  as 
they  come  opposite  the  loop  by  raised  pro- 
jections in  the  race. 

5.  A  modification  of  the  preceding  ar- 
rangement is  lastly  described,  in  which  a 
reciprocating,  instead  of  a  rotary  motion,  is 
given  to  the  shuttle. 

Onbsbphork  PEBavBiTB,  C.  E.,  Rue 
Neuve,  Popiacourt,  Paris.  JFbr  improve- 
ments in  the  mant^acture  of  fiehing  and 
other  net-work.  Patent  dated  August  30, 
1849. 

Claime. — 1.  The  manufacture  of  fishing 
and  other  nets  by  the  movement  of  a  hook- 
box  constructed  and  arranged  as  described. 

2.  The  manufacture  of  fishing  and  other 
nets  by  means  of  a  shuttle  constructed  and 
arranged  for  working  as  described. 

3.  The  manufacture  of  fishing  and  other 
nets  by  means  of  hooks  or  a  comb  con- 
structed, combined,  and  adapted  as  de- 
scribed. 

4.  The  manufacture  of  fishing  and  other 
nets  by  means  of  an  arrangement  and  appa- 
ratus for  producing  the  selvages  as  de- 
scribed. 

5.  The  manufacture  of  fishing  and  other 
nets  by  means  of  an  apparatus  for  drawing 
close  the  knots  constrnctfsd  and  arranged  as 
described. 

6.  The  manufacture  of  fishing  and  other 
nets  by  means  of  certain  arrangements 
whereby  the  several  motions  are  transmitted 
as  described. 

Sib  John  Macnbil,  Knight,  Dublin, 
and  Thomas  Bakbt,  Lyons,  near  Dublin, 
mechanic.  JPbr  improvements  in  locomotive 
engines,  and  in  the  construction  of  rail' 
ways.  Patent  dated  September  6,  1849. 
These  improvements  embrace, 

1.  A  mode  of  constructing  and  working 
the  slide  valves  of  locomotive  steam  engines 
by  means  of  two  eccentrics,  instead  of  four, 
as  has  hitherto  been  usual.    And 
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2.  A  mode  of  conBtructing  iron  sleepers, 
which  are  united  by  flexible  (malleable  iron) 
cross  barsp  and  rest  upon  cast  iron  plates 
bolted  to  rigid  cross  bars.  The  under  faces 
of  the  sleepers  and  the  top  surfaces  of  the 
cast  iron  plates  are  furnished  with  grooves 
and  feathers,  to  krep  the  rail  to  the  required 
gauge. 

C/aim«.— 1.  The  construction  and  mode 
of  working  the  slide  valves  of  locomotive 
steam  engines  by  two  eccentrics  instead  of 
four. 

2.  The  construction  of  iron  sleepers  com- 
bined with  flexible  cross  bars,  which  possess 
the  advantages  of  longitudinal  and  cross 
sleepers,  and  prevent  oscillation  of  the  en> 
gine  by  allowing  the  rail  to  assume  the 
inclination  adapted  to  the  tread  of  the 
wheel. 

Malcolm  Macfarlanb,  Thistle-street, 
Glasgow,  coppersmith.  For  certain  tm- 
provements  in  machinery  or  apparalue  for 
the  drying  and  finiehing  of  woven  fabrice. 
Patent  dated  August  30,  1849. 

The  patentee  describes  and  claims  a  pecu- 
liar construction  and  combination  of  breadth- 
ening  or  stretching  cylinders,  and  of  angling 
cylinders,  in  one  machine,  whereby  the  fab- 
ric is  subjected  to  the  action  of  one  of  the 
cylinders  in  each  series  alternately. 

The  breadthening  cylinders,  which  are 
heated  interiorly  by  steam,  or  hot  vapour, 
and  are  fitted  with  wire  cloth  to  hold  the 
fabric,  are  suspended  in  the  upper  part  of  a 
suitable  framework,  and  receive  rotary  mo- 
tion from  any  prime  mover.  The  arrange- 
ment for  widening  them  is  much  the  same 
as  has  hitherto  been  used.  The  angling 
cylinders  are  supported  beneath  the  breadth- 
ening ones,  and  are  made  to  revolve  also. 
The  traverse  bars  are  provided  at  parts  with 
wire  cloth  to  hold  the  fabric,  and  are  sup- 
ported loosely  in  slots  in  the  cylinder,  any 
convenient  number  being  adapted  to  each 
cylinder.  Tbe  ends  of  the  bars  are  furnished 
withj'a  pair  of  rollers  each,  between  which 
takes  a  disc,  two-thirds  of  tbe  periphery 
whereof  is  undulating,  so  that,  on  motion 
being  communicated  to  tbe  different  parts 
of  the  machine,  the  fabric  will  pass  over  the 
first  breadthening  cjllnder,  and  then  under 
the  first  angling  cylinder,  when  the  undula- 
tion of  the  disc  coming  into  effect  will  angle 
the  fabric  for  two-thirds  of  its  rotation  ;  and 
at  the  last  third,  the  undulations  having 
passed,  the  fabric  will  pass  smoothly,  and 
be  delivered  to  the  second  breadthening 
cylinder,  as  even  as  when  received.  The 
selvages  of  the  fabric  are  pressed  against  the 
edges  of  each  cylinder  by  an  endless  band, 
which  retains  it  in  position. 

IsiDORB  Bkrtrand.    Fot  an  improve' 
went  Jor  protecting  persons  and  property 


from  accidents  in  carriages.    Patent  dated 
Auffust  30,  1849. 

This  invention  consists  of  certain  mecha- 
nical arrangements  adapted  to  the  azletreea 
of  carriage  wheels,  by  which  the  wheels  and 
horses  can  be  stopped  at  will,  and  accidents 
from  horses  running  away  be  thereby  en- 
tirely prevented. 

C/aim.— The  mechanical 'arrangement  for 
stopping  wheels  of  vehicles  and  borsee,  or 
the  horses  thereof,  by  a  break  set  on  tbe 
ailetrees. 

Alexander  Robert  Terry,  Menchce- 
ter- street,  Manchester.  For  improvemenia 
in  the  manufacture  or  preparation  of  Jtre* 
wood.    Patent  dated  September  6,  1849. 

The  .blocks  of  wood  are  first  eat  to  the 
requisite  length,  and  fed  into  a  number  of 
hoppers  placed  on  either  side  of  a  crosshead, 
which  carries  the  longitudinal  cutters,  and 
is  connected  to  a  crank  shaft  driven  from 
the  main  shaft  by  toothed  gearing,  whereby 
the  cutters  are  caused  to  move  up  and  down. 
Upon  the  bed  plate  of  the  machine,  above 
the  driving  gear,  are  a  number  of  carriages 
equal  to  that  of  the  hoppers,  which  are  cxm- 
nected  to  the  crank  shaft  in  such  manner 
that  they  are  caused  to  pass  under  the  hop- 
pers, liberate  one  of  the  blocks  in  each, 
carry  the  liberated  block  under  the  appro- 
priate set  of  cutters,  and  hold  it  securely 
while  subjected  to  their  action ;  then  carry 
the  split  block  beyond  the  mouth  of  tbe 
hopper,  and  drop  it  down  a  receiver,  whid& 
conveys  it  to  a  pair  of  rollers  that  eomprese 
and  pass  it  to  a  hollow  plate,  whereby  it  ia 
held  by  about  the  middle  until  ti^  up.  In 
order  to  obtain  the  cross  cut,  slots  are  made 
in  the  longitudinal  cutters  in  which  the  croae 
cutters  are  supported. 

Claims. — 1.  The  combination  of  parte 
into'a  machine,  as  described. 

2.  The  arrangement  of  the  cutters  for 
splitting  the  blocks  of  wood  in  two  directioiie. 

3.  The  use  of  the  pair  of  rollers  and  plate 
for  holding  split  blocks  while  tied.i 

JosiAH  Marshall  Hbatb,  HanirdI, 
Middlesex,  gentleman.  For  improvefmemU 
in  the  mant^aeture  qf  «/ee/.1^  Patent  dated 
September  6,  1849. 

The  improvements  embraced  under  tl»*« 
patent  consist  in  subjecting  iron,  in  a  g;ra- 
nular  sUte,  obtained  by  the  eemeatatioa  or 
deoxidizing  of  ores  (by  preference  magnetie 
ores)  to  a  welding  heat,  in  oombimtion  with 
manganese  and  carbon.  The  iron  ie  after- 
wards made  into  bloom,  then  into  bars  or 
slabs,  which  are  subsequently  converted  in 
the  usual  way.  The  proportions  glren  by 
the  patentee  are,  1  to  3  Iba.  of  oxide  or 
chloride  of  manganese,  and  1  to  2  ganona 
of  coal  tar,  or  other  hydrocarbon,  to 
100  lbs.  of  iron. 
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C^tm.— Sabjecting  iron,  in  a  granular 
atate^  to  a  wddingheat,  when  combined  with 
manganese  and  carbon :  which  iron  is  after- 
wards to  be  made  into  bars  or  slabs,  or 
other  suitable  form,  and  converted. 

John  Hoskino,  Newcastle-upon-Tyne, 
engineer.  For  an  improved  pavement.  Pa- 
tent dated  September  6,  1849. 

The  patentee  describes  and  claims  : — 

The  oonstrncting  a  pavement  of  blocks  of 
wood,  either  alone,  or  combined  with  tiles  or 
blocks  of  any  other  suitable  snb8tance,which 
are  perforated  with  longitudinal  and  trans- 
verse holes  for  the  purpose  of  drainage. 
The  blocks  of  wood,  or  portions  of  them, 
•re  made  with  teeth,  which  project  above  the 
general  surface  of  the  pavement,  so  as  to 
form  a  number  of  interstices,  which  are 
flUed  with  broken  stones,  asphaltum,  or 
other  substanoe  employed  for  pavement,  in 
■nch  manner  at  t0|  form  the  bearing  surface 
of  the  road. 

The  patentee  states  that  a  pavement  con- 
•tracted  according  to  his  invention  will  last 
much  longer  than  ordinary  ones,  inasmuch 
as  the  wooden  teeth  will  prevent  the  grind- 
ing action  of  the  stones  under  pressure; 
and  that  it  also  causes  less  noise  than  the 
ordinary  stone  pavement. 

AX.BX  AMDUi  Haio,  Smith-street,  Stepney, 
engineer.  For  improved  apparatue  for 
txkauiting  and  driving  atmospheric  air  and 
other  gates,  and/or  giving  motion  to  other 
maekinery.     Patent    dated    September    6, 

1849. 

CfotMt.—^A  peculiar  combination  of  a  fan 
and  two  cylinders  which  constitutes  an  ap- 
paratua  for  exhausting  and  driving  atmo- 
spheric air  and  other  gases,  and  for  giving 
motion  to  other  machinery. 

KICBNT  AMERICAN   PATENTS. 

(Selected  from  the  Report  of  Mr.  Keller,  in  the 
Franklin  Joumai.) 

For  a  Self- regulating  FiLTKRiNO 
Diaphragm.  William  H,  Jennison. 
The  nature  of  this  invention  consists, 
1.  In  making  a  filtering  diaphragiu  to  turn 
on  a  journal,  and  provided  with  a  key  or 
handle,  by  which  it  can  be  turned,  when 
this  is  combined  with,  and  so  arranged  with- 
in, an  outer  shell  or  case  of  a  spheroidal 
form,  or  otherwise  so  formed  as  to  admit  of 
a  free  passage  of  the  water  or  other  fluid 
when  the  diaphragm  is  turned  longitudi- 
nally, but  which  will  have  to  pass  through 
the  filtering  medium  when  the  diaphragm  is 
placed  transversely,  by  means  of  which  com- 
bination and  arrangement  either  filtered  or 
nnfiltered  water  may  be  drawn,  and  by 
means  of  which,  also,  the  filtering  medium 
can  be  reversed  within  the  outer  case  for  the 
purpose  of  cleaning. 


2.  In  making  the  filtering  diaphragm  of 
one  or  two  moveable  perforated  plates,  held 
within  a  casing  which  admits  of  their  being 
moved  towards  one  another  to  a  certain  and 
definite  extent,  when  this  is  combined  with 
an  interposed  filtering'  medium,  composed 
wholly  or'partly  of  sponge  or  other  elastic 
medium. 

3.  A  mode  of  packing  the  outer  peri- 
phery of  the  filtering  diaphragm,  and  con- 
sists in  making  two  grooves  in  the  said  peri- 
phery, one  on  each  side  of  the  axis  of 
rotation,  and  fitting  to  each  groove  an  annu- 
lus  of  vulcanised  Indian  rubber. 

And  the  last  part  of  my  invention  relates 
to  the  packing  of  the  journal  which  passes 
through  the  outer  shell  or  casing,  or  for 
other  packing,  and  consists  in  filling  a  me- 
tallic case  with  the  appropriate  compound 
of  Indian  rubber,  while  the  said  compound 
is  in  a  soft  and  semi-fluid  state,  leaving  a 
hole  in  the  centre,  such  as  will  admit  of 
inserting  the  joumai  or  other  article  to  be 
packed,  and  then  baking  the  said  rubber 
after  the  usual  or  any  other  mode  of 
treating  what  is  called  vulcanized  rubber ; 
after  being  properly  baked,  the  metal  case  is 
soldered  or  otherwise  secured  to  the  outer  , 
shell  or  casing  of  the  filter. 

Claims. — 1.  The  combination  of  a  filtering 
diaphragm  composed  of  elastic  media  and 
moveable  discs,  substentially  as  described, 
when  combined  with  an  outer  shell  or  case 
within  which  it  can  rotate,  cither  ta  force 
the  liquid  to  pass  through  the  filtering 
medium,  or  to  pass  by  the  side  thereof,  and 
issue  without  being  filtered,  the  stem  or 
journal  of  the  diaphragm  being  passed 
through  a  stuffing-box  attached  to  the  outer 
case,  as  described,  or  in  any  other  manner 
essentially  the  same. 

2.  Making  the  filtering  medium  with  one 
or  both  perforated  discs,  moveable,  as  de- 
scribed, when  combined  with  an  elastic  filter- 
ing medium,  substantially  as  described. 

For  an  Improvement  in  Electric 
Tbleorapus.     Samuel  F.  B.  Morse. 

The  patentee  says, — "  The  nature  of  my 
invention  consists,  1st,  in  the  applicitlon  of 
the  decomposing  eflfccts  of  electricity,  pro- 
duced from  any  known  generator  of  elec- 
tricity, to  the  marking  of  the  signs  for 
numerals,  or  letters,  or  words,  or  sentences, 
invented  and  arranged  by  me,  and  secured 
by  patent  bearing  date  June  20th,  1840,  re- 
issued January  15th,  1846,  and  again  re- 
issued June  13th,  1848,  or  their  equira- 
lents,  through  a  single  circuit  of  electrical 
conductors.  2nd.  In  the  mode  of  applying 
this  decomposition,  and  the  machinery  for 
that  purpose.  3rd.  In  the  application  of  the 
bleaching^  qualities  of  electricity  to  the 
printing  of  any  desired  characters. 
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Claim. — "What  I  claim  as  of  my  own 
IfiTention  and  improTement,  is,  1st,  the  use 
of  a  single  circuit  of  condnctora  for  the 
marking  of  my  telegraphic  signs,  already 
patented,  for  numerals,  letters,  words,  or 
sentences,  by  means  of  the  decomposing, 
colouring,  or  bleaching  effects  of  electricity, 
acting  upon  any  known  salts  that  leare  a 
mark  as  the  result  of  the  said  decomposi- 
tion, upon  paper,  cloth,  metals,  or  other 
conrenient  and  known  markable  material. 

**  2nd.  I  also  claim  the  combination  of 
machinery  as  described,  by  which  any  two 
metallic  points,  or  other  known  conducting 
substance,  broken  parts  of  an  electric  or 
gaWanic  circuit,  haying  the  chemically  pre- 
pared material  in  contact  with  and  between 
them,  maybe  used  for  the  purpose  of  mark- 
ing my  telegraphic  characters,  already 
patented  in  letters  patent,  dated  20th  of 
June,  1840,  in  the  first  re-issue,  ISth  of 
January,  1846,  and  second  re-issue,  13th  of 
June,  1848." 

For  an  Improvbmsnt  in  Baooii 
Brushes.    Agdalma  8.  Goodman, 

Claim, — ^The  application  and  adaptation 
of  the  branches  of  the  cabbage-palmetto 
tree  to  the  manufacture  of  brooms  and 
brushes  (the  handles  being  a  portion  of  the 
same). 

For  an  Improtbment  in   Brewing 

AND     PRSSBRYINO    ALCOHOLIC     DrINK8. 

John  Hopkim. 

Claim. — The  preparation  and  employ- 
ment of  oak,  or  other  woods  possessing 
similar  chemical  properties,  or  an  extract  of 
such  woods,  as  described,  as  a  substitute  for 
hops,  in  brewing,  distilling,  and  yeast-mak- 
ing, to  refine  and  improve  the  flayour  of 
spirituous  liquors,  as  a  counteractiye  of 
acetous  fermentation  generally  in  wines  and 
other  fermented  liquors,  in  syrups,  in  vege- 
table extracts,  and  other  unfermented  liquids, 
and  to  correct  and  improve  the  flavour  of 
stale  wines,  cider,  or  beer. 

For  an  Improvsment  in  Destrotino 
Wbbtil  in  Grain.     William  Walton, 

Claim, — ^The  application  of  the  combined 
action  of  heat  and  concussion  to  grain  and 
other  seeds,  for  the  destruction  of  weevil 
and  other  insects,  and  the  eggs  and  larvae 
thereof  infesting  the  same,  and  separating 
other  foreign  matter  therefrom,  by  means  of 
a  hollow  prism,  heated  from  its  interior  and 
turning  in  a  trough,  the  prism  being  sur- 
rounded by  adjustable  cella  attached  ob- 
liquely across  its  sides. 

For  an  Improvement  in  Preparing 
Metallic  Patterns  for  Castings. 
Theodore  G,  Bucklin, 

The  patentee  says, — ^This  invention  con- 
sists in  converting  the  surface  of  iron  cast- 
ings into  plumbago,  by  treating  them  with 


dilute  acid,  which  dissolres  o«t  most  of  the 
iron,  bat  leaves  the  carbon,  which  ia  inso- 
luble in  the  menstmum,  in  the  form  of 
graphite  or  plumbago,  which,  when  dry,  is 
capable  of  being  smoothed  and  polished,  to 
as  to  make  it  suitable  for  the  snriace  of  pat- 
terns, and  for  the  protection  of  Uie  interior 
iron  from  oxidation. 

C/a<m.»-Converting  the  surfaoe  of  iron 
castings  into  plumbago,  by  treating  them 
with  dilute  add,  and  Uien  ndndng  them  to 
the  required  form  and  tise,  and  amoothing 
and  polishing  them. 

For  an  Improvement  in  Packing  or 
Rotary  Pumps.    Albigenee  W.  Cory, 

The  patentee  says, — 1st  The  nature  of 
my  invention  consists  in  providing  a  perfo- 
rated partition  or  wing  between  Uie  supply 
and  exhaust  tabes  and  the  chamber  in  which 
the  pistons  revolve,  to  act  as  a  atralner,  to 
prevent  sand  and  other  impurities  getting 
Into  the  chamber. 

2nd.  In  providing  the  perforated  parti- 
tion with  a  metallic  butt,  having  ita  interior 
end  packed  with  spring  or  other  packing,  so 
as  to  have  it  fit  snug  or  lie  in  close  contact 
with  the  revolving  drum,  and  effectually 
secure  a  separation  between  the  induction 
and  eduction  openings. 

3rd.  In  providing  slidmg  pistons  or  valves 
which  slide  in  slots  in  the  drum,  and  In  pro- 
viding said  pistons  with  packing  on  the 
outer  ends,  and  also  on  the  upper  and  under 
or  sliding  surfaces;  and  also  in  providing 
the  said  pistons  with  small  side  orifices  com- 
municating with  interior  orifices,  to  allow  a 
small  amount  of  steam,  &c.,  to  get  nnder 
the  packing  when  the  engine  is  in  operation, 
to  expand  gently  the  packing,  and  make  the 
pistons  move  in  the  chamber  in  close  con- 
tact with  all  parts  of  the  cylinder.  In 
connection  with  this  part  of  my  invention,  I 
provide  spring  bolts  fitted  into  openings  in 
the  back  part  of  the  pistons,  and  having  tlie 
heads  of  said  bolts  press  against  the  peri- 
phery of  an  interior  cam,  so  as  to  press  ont 
the  pistons  against  the  interior  rim  of  tiie 
cylinder,  so  as  to  have  the  ends  of  the  pis- 
ton alwavs  in  close  contact  with  the  said 
part  of  the  cylinder. 

4th.  In  the  employment  of  circular  grooves 
in  the  plates  of  the  cylinder  or  diamber,  for 
the  drum  to  move  in. 

5th.  A  small  groove  is  provided  on  each 
side  in  the  slots  of  the  drum  in  which  the 
pistons  slide,  and  fitted  with  any  packing 
substance  most  suitable,  to  prevent  the 
steam,  water,  &c.,  getting  into  the  interior 
of  the  drum  from  the  chamber,  and  also  for 
the  purpose  of  lesseoing  the  friction  of  the 
pistons  when  moving  in  the  said  slots  of  the 
moveable  drum. 

C/aim.— The  pistons,  packed  as  described 
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■ad  with  nmU  orttoM  is  fbe  vlitoiii,  to 
aOow  iteuDy  wttOTt  &o.,  to  be  admitted,  as 
daicfibed,  under  or  Inside  of  the  pacUng 
wImo  the  engine  la  In  operation. 

For  an  Improtbmbmt  in  Imitations 
ov  Makbli.    8amu0i  W.  DatU* 

CletMt.^lst.  The  employment  of  itrong 
aeld  in  the  preperatioQ  and  applioatlon  of 
colours  for  prodaclng  appearances  of  marble 
on  woods  and  minerali. 

2nd.  The  appliMtion  of  lime  and  nitre  as 
reoeiTing  mordants,  adapted  to  minerala  and 
wood  where  Teins  or  Tsriatlons  are  to  be 
produced  imitating  marble. 

3rd.  The  me  ef  mndlaginons  pastes, 
cOMposed  of  eom  sMal,  slippery  elm  bark, 
or  rice  water,  appUed  to  canTas,  paper,  gum 
daatio,  &c. 

4th.  A  proeess  of  preparing  and  of  trans- 
ferring the  oolovfs  nom  a  temporary  to  a 
pennanent  ground. 

5th.  The  composition  of  glasi,  lime,  ihel- 
lac,  nitro-mnriate  of  zinc  or  aqna  regia,  and 
alcohol,  as  a  componnd  hard  polish  for 
marbling  wood  and  porovs  mineral  snrfaoei. 

Fon  AN  Improybmbnt  in  Bbnch 
Planbs.   Chwrlu  S,  Beardsley  and  Simeon 

The  patentees  say,— The  nature  of  the 
first  part  of  our  iuTention  condste  in  making 
the  snrfaoe  of  the  nlane,  from  the  catting 
edge  back,  on  a  lerel  with  the  cutting  edge, 
and  the  surface  forward  of  the  cutting  edge 
parallel  with  the  rear  part,  bat  movable  and 
adjastoble,  that  it  may  be  set  so  mach  abore 
the  level  of  the  rear  part  as  to  determine  the 
thickness  of  the  shaving  to  be  out,  and  con- 
stitote  a  gauge  for  this  purpose,  and  thas 
permit  the  entire  surface  of  the  plane  back 
of  the  cutting  edge  to  rest  and  run  on  the 
planed  surfkce,  whilst  the  forward  part  or 
gauge  nms  on  the  part  from  which  the 
ahaving  has  not  been  cut. 

And  our  invention  also  consistoin  making 
one  surface  of  the  planing  bit  or  cutter  the 
rear  part  of  the  surface  of  the  plane,  when 
this  is  combined  with  the  maldng  of  the 
rear  part  of  the  stock,  from  the  throat  of 
the  plane  to  the  back,  hollow  for  the  passage 
and  discharge  of  the  shavings. 

CUdml — ^Constructing  and  applying  the 
bit  or  cutter  subitentlally  as  described,  that 
Ite  lower  surface  may  constitute  that  part  of 
the  surface  of  the  plane  back  of  the  catting 
edge,  in  combination  with  the  hollow  stock 
for  the  passage  and  delivery  of  shavings, 
substantially  as  described. 

For  Improtbiibnts  in  Cotton  Gins. 
WiUiam  V,  Layton. 

CKeiM.— Isti  The  eembination  of  adjust- 
able  bearings  or  boxes  and  screws  with  the 
rollers  and  hinged  caps,  for  supporting, 
holding,  snd  adjusting  the  rollers  at  the 


several  pobite  betweea  their  ends,  where 
said  bearings  are  applied  and  are  Hable  to 
wear,  arranged  and  operating  substantially 
in  the  manner  and  for  the  purpose  set  forth, 
by  which  the  operator  is  enabled  to  retain  a 
parallelism  of  revolving  surfaces,  however 
unevenly  the  bearings  may  wear  i  the  rollera 
being  made  to  ooindde  by  separate  and  In- 
dependent screws  and  tops,  or  wedges,  or  in 
any  way  by  which  the  same  object  may  be 
attained,  and  by  which  the  rollers  shall  be 
made  to  prodoee  equal  pressure  on  the  cot- 
ton wool  as  it  passes  between  them. 

2nd.  The  combination  of  the  hinged  capa 
with  the  hinged  plate  forming  the  upper  end 
bearings,  and  the  brush  black  and  brushes 
arranged  and  operating  in  such  manner  as 
to  admit  of  their  bebg  raised  from  the  rolls. 
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Thomas  Riehaidi,  William  Taylor,  and  James 
Wylde  the  younger,  of  Faleon  Works,  Walworth, 
Sarrey,  cotton  manuHictarers,  for  impro? ed  rolleri 
to  be  used  In  the  manufacture  of  silk,  cotton,  wool- 
len, and  other  fsbrics.    Mar  eh  2 ;  six  months. 

William  Edwards  Staite,  of  Throgmorton- street, 
London,  gentleman,  for  improvements  in  pipes  for 
smoking,  and  in  apparatus  connected  therewith. 
March  i;  six  months. 

William  McNaught,  of  Rochdale,  Lancaster,  en- 
gineer, for  certain  unprovements  in  steam  engines, 
and  also  improvements  in  apparatus  for  ascertain- 
ing and  registering  the  power  of  the  same.  March 
7 ;  six  months. 

John  Fowler,  Jun.,  of  Melksham,  Wilts,  engi- 
neer, for  improvements  in  draining  land.  March 
7;  six  months. 

William  Benson  Stones,  of  Golden-square,  Mid- 
dlesex, Manchester  warehouseman,  Ibr  improve- 
ments in  treating  peat  and  other  carbonaceous  and 
ligneous  matters,  so  as  to  obtain  products  there- 
from. (Being  a  communication.)  March  7;  six 
months. 

Winiam  Brown,  of  Alrdrle,  Lancashire,  electrf- 
cian,  and  William  Williams  the  younger,  of  St. 
Dennis,  Cornwall,  gentleman,  for  improTementa 
in  electric  and  magoetic  apparatus  for  indicating 
and  communicating  intelligence.  March  7;  six 
months. 

Henry  James  Towling,  of  Bayswater,  Middlesex, 
commission  agent,  for  ImproTements  in  the  manu- 
fketure  of  tva\  and  manure,  and  deodorising  and 
disinfecting  materials.    March  7;  six  months. 

William  Church,  of  Birmingham,  engineer,  for 
certain  improvements  in  machinery  or  apparatus 
to  be  employed  in  manufacturing  cards  and  other 
articles  composed  wholly  or  in  part  of  paper  or 

gasteboard,  part  or  parts  of  the  said  machinery 
eing  applicable  to  printing  the  same,  and  parts  to 
other  purposes  where  pressure  is  required.  March 
7 ;  six  months. 

Richard  Archibald  Brooroan,  of  the  firm  of 
Messrs.  J.  C.  RoberUon  and  Co.,  of  Fleet-street, 
patent  agents,  fcr  improvements  in  types,  stereo- 
type plates,  and  other  figured  surfaces  ior  printing 
f^om.  (Being  a  communication.)  March  7;  six 
months. 

Richard  Carte,  of  Southampton- street.  Strand, 
Middlesex,  professor  of  music,  for  certain  im- 
provements in  the  musical  Instruments  designated 
flutes,  clarionets,  hautboys,  and  bassoons.  March  7; 
six  moaths. 
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John  Tmyler,  of  Mancheater,  meehanical  de- 
signer, and  Richard  Hurst,  of  Rochdale,  in  the 
aame  county,  cotton  spinner,  for  certain  improve- 
ments in,  and  applicable  to  looms  for  weaving,  and 
in  niAchlnery  or  mpparatus  for  preparing,  hailing, 
and  winding  warps  or  yams.  March  7;  six 
months. 

Gerard  John  De  Witte,  of  Brook- street,  West- 
minster, Middlesex,  gentieman,  for  improvements 
in  machinery,  apparatus,  metallic  and  other  sub- 
stances for  the  purposes  of  letter-press  and  other 


printing.  (Being  a  communieatioB.)  Iffai«b7; 
six  mouths. 

John  Tebay,  of  Hackney,  Middlesex,  civil  engi- 
neer, for  an  improved  meter  for  registering  the 
flow  of  water  and  other  fluids.  March  7;  six 
months. 

Frederick  Rosenborg,  of  Albemarlewitreet,  Mid- 
dlesex, Eaq*!  And  Conrad  Montgomery,  of  the  Army 
and  Navy  Club,  St.  James's-square,  Middlesex,  for 
ImproTements  in  sawing,  cutting,  boring,  and 
shaping  wood.    March  7 ;  six  months. 
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Proprietors'  Names.     Addresses.  Subjects  of  Design. 

R.  W.  Wlnfield  ... ... ...  Birmingham ». .«  Sacking  for  metallic  bedstead . 

Robert  Harris  ....^....^  Braunston,  Northamptonshire..  "The  Annular  Cultivator." 

Nath.  Clissold  Fluck...  Gloucester   ...>.. Pattern-cutting  machine. 

Smiths  and  Co Edinburgh Wick  elevator. 

James  Firth m....  Belfast ^...^........m  .........  Fire-bar  for  locomotive  and 

other  furnaces. 

James  Moon    Malton,  Yorkahlre Chimney  cap. 

John  Sweet  Willway ...  Denmark-street,  Bristol  Phero-pneuma,  or  gas  carrier. 

Edwin  John  Vickery ...  Great  Dovw-road,  Borough...  .^  Merino  bodied  hat. 

Jamea  Thomas  Wood- 
man   Walton-on-Thames m Leg  and  foot  rest. 

William   Geoige    Bar- 
ker............ Old  Cavendish-street An  elastic  opening  to  be  in- 
serted in  boots  or  shoes. 

William  Johnson   ......  Famworth,  Lancashire ....m ......  Lubricator. 

The     Rev.     Anthony 

Singleton  Atcheson ..  Rector  of  Teigh,  Rutland   Wrlting,travelling,  or  invalid's 

uble. 

Samuel  Sheppard Birmingham ......m.  Pump  with  draught  and  stop- 
cock. 

J.  and  C.  Clark   .........  Wolverhampton Coffiee-mill. 


NOTICES  TO  CORRBSPONDSNTS. 
Mr.  Bain**  reply  to  Mr,  Baggt  ka*  been  reoetpedf  and  wiil  be  interted  in  our  next  Number. 
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MR.  VIGNOLES'8  PATENT  METHOD  OF  MANUFACTURING 
FEAT  CHARCOAL,  OR  COKE. 


SOS 

lim.  TXONOLIS'S  PATINT  MITBOD  OF  MAKtrFAOTVmnrO  FIAT  OHAROOAL,  OE  OOWM, 

Tbb  mADttlkctnre  of  good  coke  or  ohareoal  from  pett,  which  has  been  attempted 
in  Yidn  bv  various  parties  in  England  and  Ireland  daring  the  last  ten  years,  has,  it 
appears,  oeen  carried  out  in  the  meanwhile  with  eminent  success  in  several  parts  of 
Germany.  Our  eminent  countryman,  Mr,  Yignoles,  having,  in  the  eourse  of  his 
professional  labours  on  the  continent,  had  practical  experience  of  the  ezoellenoe  of 
the  fuel  thus  produced,  and  made  himself  master  of  aU  the  details  of  the  process  of 
its  manufacture,  has  taken  the  necessary  steps  for  its  introductioui  under  patent, 
into  this  country.  We  extract  the  following  description  fh>m  the  specification,  which 
Mr.  Yignoles  has  just  enrolled  in  Ireland  (March  10.) 

J)eteripH(m» 

The  said  inventloQ  hM  for  its  object  to  subject  peat  or  tarf  to  a  certain  high  teBaperatiue, 
in  Bveh  manner  as  to  depHfe  it  of  the  whole,  or  nearly  the  whole,  of  the  water  which  it 
naturally  contains,  and.  by  the  continuance  of  the  same  proosss,  to  oonvert  the  peat  or 
turf  into  peat  or  turf  eharcoal  or  coke.  One  of  the  most  important  peculiaritiei  of  this 
iuTention  is,  that  by  the  mode  of  applying  heat  to  effect  the  objects  heiein  proposed,  little, 
if  any,  of  the  peat  or  torf  is  burnt  to  ashes  and  wasted }  and  that  the  beat  most  proper  for 
the  best  results,  as  to  the  quantity  iff  the  turf,  or  peat  obarooal,  or  coke,  is  with  certainty 
commanded. 

Tnrf  charcoal,  sometimes  called  peat  coke,  hu  been  heretofore  usually  obtafaied  by  some 
direct  application  of  Are  heat,  as  by  the  operation  called  **  stifling,"  or  by  carbonisatioB 
in  close  Tessels  or  retorts,  or  in  various  forms  of  furnace  or  oven,  none  of  which  methods 
possess  the  adTaatages  above  alluded  to. 

The  following  is  a  description  of  the  general  nature  of  this  improved  method  of  cariKmi- 
zation^  for  effecting  which  various  forms  of  apparatus  may  be  contriTcd* 

The  peat  or  turf,  extraeted  from  the  bog  by  any  of  the  usual  methods,  and  dried  in  pieces 
of  any  conTenieet  sise,  either  by  exposure  to  sun  and  air,  or  by  artifidal  heat,  or  by  both 
methods,  is  placed  in  an  iron  vessel  of  large  capacity,  called  the  "  carbonixmg  vesseL" 
Steam — generated  in  any  form  of  boiler,  at  a  pressure  therein  of  from  45  lbs.  to  60  lbs.  per 
square  inch,  or  upwards,  above  that  of  the  atmosphere— is  permitted  to  escape  thenoe,  and 
to  pass  into  and  through  a  nnmbsr  of  tubes  of  iron,  or  other  fit  material,  heated  to  a  l»ight 
red  heat  by  being  placed  in  a  furnace,  or  into  and  through  any  other  suitable  contrivaiice 
by  which  the  steam  isinieg  from  the  boiler  shall,  without  losing  its  pressure  (as  therein), 
acquire  an  additionsl  temperature— such  that,  on  being  permitted  to  escape  from  the  heating 
vessel,  which  I  shall  dcQcminate  **  the  coil,"  it  shall  hsTc  acquired  a  temperature  equal  to 
that  of  the  melting  point  of  tin,  or  even  that  of  lead,  or  of  fh)m  450^  to  600°  of  Fahrenheit, 
or  thereabouts. 

The  surface  of  the  eoll  receiving  best  firom  its  fbmace  should  be  proportioned  to  the 
generating  power  of  the  steam  bolleri  which  may  be  done  by  gradually  adjusting  the  surface 
of  the  coil,  if  not  found  proportioned  in  the  first  instance,  so  as  to  be  capable  of  so  elevating 
the  temperature  of  all  the  steam  the  boiler  can  continnonaly  supply  at  full  pressure. 

The  steam,  thus  highly  heated,  or,  as  it  has  been  sometimes  called,  *' surdiaiged,"  la 
permitted  to  pass  into  the  large  Tesiel  containing  the  dried,  or  partially  dri^,  peat  or  turC 
The  effect  of  its  contact  therewith  is  rapidly  to  withdraw  moisture  in  the  state  of  steam  from 
the  peat  or  tnrf,  which  stesm  is  permitted  to  escape  from  the  vessel  contdning  the  latter,  and 
which  is  called  the  "  carbonising  vessel  ;**  and  as  it  is  desirable  that  a  pressure  above  tlmt  of 
the  atmosphere  should  be  rasiatained  in  this  vessel,  the  ateam  or  vapour  thus  eecaping  frwn 
it  (being  that  originally  from  the  boiler,  or  part  of  it,  and  also  that  carried  off  from  the 
peat  or  tnrf),  may  be  advantageously  used  as  a  source  of  power,  and  appUed  either  for  the 
purpose  of  preparatory  dessioatlon  of  the  peat  or  turf  (as  afterwards  more  partieulaily 
referred  to),  or  for  any  other  purpose. 

After  this  drying  process  hu  gsne  on  till  the  peat  or  turf  has  parted  with  neariy  all  its 
moisture,  it  begins  to  be  charred  or  carbonised  by  the  steam  at  the  high  temperatwe 
at  which  it  is  admitted  into  the  carbonising  vessel,  and  in  proportion  as  the  dehydra- 
tion of  the  peat  or  turf  advances,  so  does  the  temperature  of  the  interior  of  the  carbon* 
iting  vessel  increase  until  it  spproaches  closely  to  that  of  the  steam  in  the  coil,  which  muet 
be  sufficiently  high  for  the  perfect  carbonisation  of  the  peat  or  turf.  The  process  of  paaa- 
ing  this  hot  steam  through  the  tnrf  within  the  carbonising  vessel  is  thus  continnod  nntil 
the  whole  of  the  tnrf  or  peat  it  contains  is  found  to  be  reduced  to  a  black  substance  retain- 
ing the  forms  nearly  of  the  original  masses,  but  now  almost  a  perfect  vegetable  chnreoal  or 
COket 
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In  thii  state  the  prodact  of  the  carboniiation  is  liable  to  apontaneouB  combustion  if  with- 
drawn while  still  hot  and  exposed  to  the  common  air ;  to  aroid  this  it  may  be  left  to  cool  in 
the  carbonising  ▼easel ;  but  to  save  time  aod  cost  it  is  better  to  withdraw  it  qnickly  or  to 
let  it  fall  therefrom  into  an  iron  box  of  sufficient  capacity  to  cover  it  closely  therein,  and 
then  to  fill  the  box  with  low-pressure  steam  once  or  oftener,  and  so  let  the  charred  tnrf  or 
peat  remain  until  it  has  got  quite  cold. 

The  turf,  coke,  or  charred  peat  thus  prepared  may  be  applied  to  all  purposes  for  which 
such  fuel  has  been  heretofore  used,  and  from  its  great  superiority  to  such  fuel  as  made  by 
any  previous  process,  it  is  applicable  to  many  other  purposes  also ;  as,  for  example,  to  metal- 
lurgic  operations,  and  to  locomotion  by  steam  on  land  or  water. 

The  following  is  a  minute  description  of  the  form  of  apparatus,  which  has  been  found 
on  actual  trial  to  answer  well  for  carrying  through  this  process,  and  which  I  describe  as  the 
best  with  which  I  am  at  present  acquainted  ;  but  I  do  not  limit  myself  to  this  or  to  any  other 
particular  form  of  apparatus. 

In  the  engra? ings  accompanying* this,  fig.  1  shows  a  sectional  plan  of  the  whole  system  «f 
apparatus.  Fig.  2  a  vertical  section  of  the  lame  through  the  lines  AB,  and  partial  eleva- 
tion of  the  front  CD.  The  vertical  section  of  the  steam  boiler  is  through  the  line  AB.  The 
vertical  section  of  the  carbonising  vessels  through  the  same  line,  AB.  And  the  horixontal 
section  of  the  carbonising  vessels  numbered  1,  2,  3,  4,  5,  6,  through  the  plane  marked  in 
vertical  section  by  the  line  ST  ;  and  the  horizontal  section  of  the  carbonismg  vesaela  num. 
bered  7,  8,  9,  10,  11,  12,  through  the  plane  marked  by  the  line  UV.  a  is  a  cylindrical 
.steam  boiler,  with  a  flue  through  the  interior,  set  in  brickwork  in  the  usual  way  and  pro- 
vided with  proper  flues.  On  tiie  right  and  left  of  this  boiler  are  placed  two  complete  seta 
of  carbonising  vessels  |  and  as  these  are  perfectly  similar,  and  intended  to  be  worked  alter- 
nately, it  will  be  sufficient  to  describe  one  of  them  ;  viz.,  the  set  numbered  I,  2,  3,  4,  5, 
6.  Each  of  these  carbonising  vessels  is  a  cylinder  of  boiler  plate  with  its  axis  vertical. 
The  lower  part  of  the  vessel  being  conical,  and  provided  at  bottom  with  a  steam-tight  man 
lid  or  door  for  the  emission  of  the  charred  peat,  and  the  upper  part  being  of  a  dome  form, 
and  provided  with  another  somewhat  similar  man  lid,  for  the  introduction  of  the  peat.  Tliese 
vessels  are  all  set  in  brickwork,  and  provided  with  fines  round  their  exterior,  throngh  which 
the  heat,  escaping  from  the  flues  of  the  steam  boiler,  may  be  conducted  round  any  one  or 
more  of  them  in  succession,  for  the  purpose  of,  as  much  as  possible,  preserving  their  inter- 
nal heat  from  being  lost.  Small  separate  fires  may  be  used  for  this  purpose,  if  thought 
desirable.  These  six  cylinders  are  so  arranged  as  to  have  a  space  in  the  midst  of  them  for 
the  heating  coils  of  iron  pipes  marked  H  and  I.  These  coils  consist  of  two  distinct  seta 
or  series  of  parallel  tubes  of  malleable  iron,  or  other  suitable  material,  laid  parallel  and 
horizontal  in  the  furnace  for  heating  them,  and  which  tubes  are  connected  throughout,  their 
ends  being  screwed  into  connecting  pieces.  H  is  the  upper,  and  I  the  lower  series  of  pipes 
in  figures  1  and  2.  At  the  end  of  the  coil  farthest  from  the  fire-grate  E,  is  placed  an  arrange- 
ment of  valves  or  cocks  (which  must  be  so  constructed  as  to  be  competent  to  withstand  the 
high  temperature  and  pressure  of  the  surcharged  steam),  such  that  the  steam  from  the  boiler 
Of  may  be  admitted  or  withheld  from  the  coils,  and  that  the  steam,  after  having  been  heated 
in  the  first  series  of  pipes  of  the  coil,  may  be  permitted  to  issue  into  any  one  or  more  of  the 
carbonising  vessels,  and  having  lost  best  and  gained  water  by  absorption  from  the  peat 
therein,  may  be  passed  back  thence  into  the  second  series  of  pipes  of  the  coil  (viz.,  the 
lower  of  the  two  as  placed  in  the  furnace)  to  be  again  heated  or  **  revirified,"  and  then  again 
passed  into  one  other  or  more  of  the  carbonising  vessels. 

Three  carbonising  vessels  are  usually  worked  together ;  and  while  three  are  in  operation, 
the  other  three  may  be  either  in  progress  of  being  filled^or  of  being  emptied. 

Supposing  the  whole  of  the  vessels  1,  2,  3,  4,  5,  6  already  filled  with  turf,  and  ateam  up 
in  the  boiler  a,  and  the  coils  at  a  bright  red  heat ;  the  steam  from  the  boiler  is  turned  on 
to  the  uppermost  series  of  pipes  of  the  coil,  and  thence  into  the  carbonising  vessels  Kos.  1 
and  2,  and  thence  back  again  into  the  second  series  of  coils,  and  from  these  into  the  car- 
bonising vessel  No,  3.  When  the  process  of  carbonisation  is  complete  in  all  three,  which  ia 
known  by  the  disappearance  of  steam  issuing  from  the  escape  pipes  marked  e,  v  in  fig.  2 
(vertical  section),  and  by  the  Issue  therefrom  of  the  peculiar  odour  of  charring  turf,  then 
the  proceas  is  stopped  as  regards  these  three  vessels,  and  trial  is  made  as  to  whether  the 
whole  of  the  turf  therein  be  fully  carbonised ;  and  if  this  is  the  case,  the  operation  is  com- 
menced in  the  same  way  with  the  vessels  4,5,  and  6,  and  the  charred  turf  or  peat  ia  now 
let  fall  from  each  of  the  vessels  1,  2,  and  3  by  the  man  lids  at  bottom  into  the  cooling 
boxes  beneath,  marked  |»,  and  a  portion  of  steam  from  the  boiler  a  is  turned  on  into  each, 
by  a  pipe  provided  for  this  purpose  from  the  boiler ;  but  which,  to  avoid  confusion,  U 
omitted  in  the  figures.    When  the  charring  operation  is  complete  in  the  vessels  4,  5^ 
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and  6,  the  same  is  done  by  their  contents.    Meanwhile,  the  carboniaing  Teasels  7  to  12 
may  be  in  progress  of  filling. 

This  descriSis  the  entire  coarse  of  operationSi  and  the  best  form  of  apparatus  with  which 
I  am  at  present  acquainted,  so  far  as  the  carbonising  is  concerned. 

Mr.  Vignoles  afterwards  describes  a  method  by  which  the  steam  or  yapour  escap- 
ing from  the  carbonising  Tessels  may  be  turned  to  account  as  a  means  of  effecting  a 
previous  dessicatian  of  fresh  supplies  of  peat  or  turf;  also  an  apparatus  for  par- 
tially freeing  peat  or  turf  from  moisture  by  centrifugal  action,  constructed  on  the 
same  principle  as  the  hydro-extractor  of  Messrs.  Manlove  and  Alliott — ^the  adapta- 
tion of  which  principle  to  this  particular  purpose  only  is  claimed* 


LONDON  FIRSS  IN  1849.— BT  MR.  W.  BADDBLBT,  C.B.,  INTBNTOR  OF  THB  FORTABLB 
CANTASS  CI8TBRN8 ;  IMFROVBD  8FRBADBR8  J  FARUBR'b  FIRB  BNOINB  ;  BVRRT  MAN 
HIS    OWN   FIRBMAN,  BTC,  ETC 

"  The  statlttics  of  London  fires  are  by  no  meant  devoid  of  Interest,  and  the  time  may  come  when  they 
vUl  form  an  index  to  the  social  advancement  of  the  people ;  for  in  proportion  as  houses  are  built  more  and 
more  flre>proof,  and  habits  of  carefulness  become  more  and  more  diifused,  the  number  of  destructive  fires 
Kill  assuredly  lessen."— JCniirM'f  London, 

Although  we  cannot  yet  boast  of  any  very  great  improTements,  either  in  the  construction 
of  metropolitan  bnildiogs,  or  in  the  habits  of  their  inmates,  desiruetive  fires  continne  to 
decrease.  The  whole  number  of  fires  recorded  in  1849  is  838,  being  33  more  than  the  pre- 
ceding year,  but  only  2  more  than  happened  in  1847.  Taking  the  known  Increase  of  houses 
into  tLe  account,  an  actual  decrease  of  Ares  would  appear.  There  is  an  increase  of  one,  in 
the  number  of  totally  destroyed  as  compared  with  1848.  In  no  one  instance,  however,  was 
more  than  one  building  totally  destroyed,  a  more  favourable  circumstance  than  has  ever 
before  been  recorded  in  the  annals  of  the  London  Fire  Establishment. 

Of  last  year's  fires,  308  were  extinguished  by  the  prompt  exertions  of  the  inmates  them- 
aelvea ;  301  have  been  extinguished  by  the  inmates  with  oaaual  Tolnntary  aid  ;  while  the 
eztinguishing  of  229  has  devolved  upon  the  firemen.  The  total  number  of  calls  was  1003, 
as  shown  by  the  following  tabular  epitome : — 


MONTHS. 

Number  of 
Fires. 

Fatal  Fires. 

Lives  Lost 

Chimneys 
on  Fire. 

False 
Alarms. 

January 

February    .... 

March    

April 

May    • 

June  

July    

August 

September  .... 

October 

November  .... 
December  .... 

78 
63 
76 
56 
70 
61 
65 
84 
80 
65 
68 
72 

0 
3 
0 
2 
5 
2 
0 
0 
2 
1 
2 
0 

0 
7 
0 
2 
7 
2 
0 
0 
2 
4 
2 
0 

7 

10 

11 

10 

10 

5 

5 

4 

2 

5 

9 

11 

13 
8 
6 
4 
4 
4 
9 
8 
8 
6 
4 
2 

Total 

838 

17 

26 

89 

76 

Of  these,  there  were  totally  destroyed 28 

Seriously  damaged   228 

Slightly  damaged •.... .•..* i*    582 

838 

Chimneys  on  fire »••.....•••.•• •  • •  •  •     ^9 

False  alarms • 76 

Making  the  total  number  of  calls.  •.%.•.«.... •  •  t  •  • . .  1003 
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The  Bvmber  of  inttaneei  in  which  inrarancM  were  known  to  have  been 

effected  upon  the  building  and  contente,  waa 368 

On  the  building  only 168 

On  the  contents  only • 72 

The  number  of  uninaured  wu •••# ••••• 235 


In  the  number  ot  fatal  fires  there  is  an 
increase  of  one,  but  the  number  of  Utcs 
lost  is  unusually  large,  many  of  them  under 
circumstances  of   peculiar   poignancy,   as 
afterwards  explained. 

The  fatal  accidents  may  be  classed  as 
follows : 

Personal  accidents  from  the  ignition  of 
bedding  or  wearing  apparel    ......      13 

Explosion  of  fireworks  (two  fires). ...       5 

Inability  to  escape  from  burning  build- 
ings (two  fires) 8 

Total  number  of  Utcs  lost ....     26 

The  number  of  lives   saved  by  the 
Royal  Society  for  the  Protection  of 

Life  from  Fire  has  been 18 

The    following    fires    are    deserving    of 

notioe  :-^ 

Sunday,  January  14, 4|  a.m.  No.  2,  New-square, 
Lincoln's  Inn  At  the  time  stated  smoke  was  per- 
ceived issuing  firom  the  basement  by  a  police  con- 
stable, who  immediately  gave  an  alarm.  The  inn 
engines  were  soon  got  out ;  two  of  the  Royal  So- 
ciety's fire-escapes,  and  engines  from  the  Brigade 
stanons,  were  quickly  at  the  gates,  but  (as  in  the 
case  of  the  Temple  fire  a  few  years  back)  admit- 
tance was  for  some  time  denied  them.  At  length 
they  obtained  an  entrance,  and  seven  of  the  Bri- 
gade engines,  with  the  West  of  England,  were  soon 
in  Aall  work  upon  the  fire.  The  fire-escapes  being 
raised,  a  number  of  deeds  and  other  valuable 
documents  were  saved  fk-om  destruction  by  the 
conductors,  who  continued  their  exertions  until 
they  could  no  longer  do  so  with  safety.  The  exer- 
tions of  the  firemen  soon  arrested  the  progress  of 
the  flames,  and  the  auxiliaries,  who  had  been 
working  at  several  of  the  engines,  had  been  paid 
off,  when  the  flames  burst  Ibrth  again  with  greater 
fafy  than  ever ;  fresh  gangs  of  workmen  manned 
the  various  engines,  and  messengers  were  dis- 
patched to  summon  Mr.  Braidwood  to  the  spot;  on 
nls  arrival  the  most  energetic  measures  were 
ad<n>ted  to  extinguish  the  flames  and  to  prevent 
their  threatened  spreading.  From  the  age  and 
peculiar  arrangement  of  these  antiquated  build- 
ings, however,  this  was  a  work  of  great  difllculty, 
and  waa  not  effectually  accomplished  until  Sunday 
afternoon. 

After  this  fire  an  inquiry  into  the  circum- 
stances attending  its  outbreak  took  place 
before  the  Benchers ;  Mr.  Braidwood  was 
examined  by  them,  but  the  firemen  and  fire- 
escape  oondnotors,  who  were  first  on  the 
spot,  and  were  refused  admission,  were  not 
called  upon  to  speak  to  these,  and  other 
important  facts,  of  which  they  were  cog- 
niaant. 

Monday,  January  15,  S|  a.m.  No.  46,  Bermond- 
aty-atreet.  Messrs.  John  and  William  Scallard,  egg 
and  butter  merchants.  At  the  time  stated,  twenty- 
thraa  pOTSons  were  located  in  these  promises,  when 
a  polfetman  who  waa  pasting  saw  an  appearance  of 
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fire  and  roused  the  inmates.  It  waa  some  ttaie 
before  he  was  admitted,  when  he  found  the  shop  on 
fire,  as  also  the  cellar.  By  the  prompt  arrival  of 
the  Fire  Brigade  ft-om  the  Tooley^atreet  atation,  the 
fires  were  soon  extinguished. 

The  fact  of  the  two  distinct  fires,  and  the 
absence  of  property,  in  the  face  of  a  heavy 
insurance,  looked  so  suspicious,  that  Mr.  W. 
Payne,  the  coroner,  held  a  court  of  inquiry 
into  the  circumstances ;  when  it  appeared 
that  William  Scallard  had  insured  the  stock 
in  the  General  Assurance  Company  for 
320/.,  and  soon  after  the  fire,  aent  in  a 
claim  for  128/. ;  vis.,  90/.  for  forty  firkins 
of  butter,  and  38/.,  for  fixtures.  All  the 
stock  found  in  the  shop  was  three  eggs  and 
a  piece  of  butter  about  an  inch  deep  in  the 
end  of  a  cask.  Mr.  Henderson,  brigade 
foreman  of  the  district,  said,  **  Had  he  not 
been  told  by  Mr.  Scallard  that  he  waa  a 
cheesemonger  and  egg  merchant,  he  ahonld 
have  returned  him  as  a  dealer  in  empip 
barrels."  A  mass  of  circumstantial  evi- 
dence inculpating  the  brothers  being  ad* 
dttced,  (he  jury  returned  a  verdiet  that 
"The  house  was  wllfuUy  set  on  fire  by 
WiUiam  and  John  ScaUard.*'  The  rerdiet 
having  been  returned,  the  coroner  asked 
Mr.  Oaghton,  the  actuary  of  the  office, 
what  steps  the  Company  intended  to  take  in 
the  matter?  Mr.  Oughton :  "I  am  not 
aware  that  the  office  will  do  anything.  This 
inquiry  is  for  the  safety  of  the  public.  Insur- 
ance companies  do  not  like  proseention,  but 
in  this  case  I  can  make  no  promise."  The 
Coroner  (with  some  warmth) :  "  1  knoar  what 
that  means  ;  that  nothing  will  be  done,  and 
that  these  men  will  be  allowed  to  escape,  as 
in  previous  cases.  If  I  take  the  trouble  to 
hold  these  investigations,  surely  you  might 
assist  in  punishing  the  guilty  parties."  Mr. 
Oaghton  :  "We  do  not  like  to  prosecute; 
but  if  an  action  is  brought  against  ua  for 
the  recovery  of  the  money,  we  shall  resist, 
and  prove  what  we  know."  The  Coroner  t 
"  Yes,  that's  it.  As  long  as  you  have  not 
to  pay  the  money  you  don't  care.  I  am 
sure  that,  by  holding  these  investigations, 
I  have  saved  the  insurance  offices  thousands 
of  pounds,  and  I  think  it,  I  will  not  aay 
disgraceful,  but  highly  reprehensible,  that  I 
am  not  assisted.  There  is  no  public  prose- 
cutor, and  unless  the  office  does  its  doty, 
these  men  must  escape."  The  inquiry  then 
closed,  the  two  men  against  whom  the  ver- 
diet was  found  being  left  at  liberty. 

The  late  respect^  magistrate  for  South- 
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wirk,  Mr.  CoMagfatm,  BMing  theie  remtrks 
of  Mr.  Tajnet  at  once  ordered  the  polioe  to 
•pprefaend  the  guilty  partiee,  who  were  ac- 
cordingly taken  into  eiutody»  and  after  two 
caEaminatioiii,  committed  to  take  their  trial 
aft  the  Cantnd  Criminal  Court,  where  they 
were  faidleted  for  feloniomly  letting  fire  to 
a  dweniBg-honae,  tiie  property  of  Joseph 
Goodehild,  with  Intent  to  injure  him, 
imiBd  guilty,  and  ordered  to  he  transported 
for  life. 

ThnxBdaj,  Jamurr  S5,  \i  a.m.  Ko.  109,  Bun- 
MUiow.  J.  Walfli,Yietualler;  sign  of  the  « White 
Bwaa."  This  Are  commenced  among  some  loose 
wood  to  the  edlar,  and  irhen  dlscotered  had  ex- 
tended to  the  bar  parlour  and  staircase,  so  as  to 
cut  oir  the  escape  of  the  inmates — Mr.  and  Mrs. 
Walsh  and  their  niece.  The  Brigade  engine  from 
the  Whilecross-street  station,  was  promptly  on  the 

Sot,  qolckly  followed  by  Conductor  Clements  with 
e  Royal  Society's  fire-escape  from  the  Aldersgate- 
street  station ;  on  his  arrival  he  found  the  three 
peiaons  named  at  the  second  floor  window  endea- 
Tooring  to  escape  by  tying  blankets  together,  the 
smoke  ascending  round  them  In  great  density. 
With  the  aid  of  two  of  the  Brigade,  he  succeeded 
in  bringing  them  all  safely  down  his  escape.  Mr. 
Waleh,  in  ezpresslDg  to  the  secretary  his  gratitude, 
states— 

**  My  wife  and  niece  and  myself  would  un- 
dotibtedly  have  perished  but  for  your  man's  timely 
arrival,  as  all  communication  by  the  stairs  was  cut 
off—too  much  praise  cannot  be  bestowed  upon  the 
oonductor,  for  thus  saving  the  lives  of  three  per- 
sons.'* 

Thursday,  Pebruanr  B,  IM  p.m .  No.  84,  Lamb- 
street,  Spitalfields.  D.  I.  M'Kellar,  haberdasher, 
occupied  the  shop  and  first-floor ;  the  second-floor 
was  occupied  by  a  Mr.  Sutton  and  family,  and 
the  third-floor  by  a  Mr.  Newland,  his  wife,  and 
ehnd.  At  the  time  stated,  a  violent  ringing  at  the 
bell  caused  Mr.  Sutton  to  go  down  stairs,  when  he 
instantly  returned,  crying  "fire."  Mr.  Newland, 
on  hearing  the  alarm,  snatched  his  child  out  of  his 
wife's  arms,  and  ran  down  stairs,  telling  her  to 
follow  hfm.  As  Mr.  Newland  quitted  the  house. 
Police  Constable  Blake  came  up,  and  Joined  in 
spreading  the  alarm ;  on  perceiving  the  fire  burning 
in  the  parlour  behind  the  shop,  he  attempted  to 
break  a  panel  in  the  partition  which  separated  the 
shop  from  the  staircase  i  but  while  attempting  to 
do  so,  the  whole  of  the  partition  fell  down,  and  the 
draught  of  air  thus  admitted,  caused  some  inflam* 
mable  matter  in  the  shop  to  take  fire,  the  flames 
and  smoke  rushing  up  the  stairs  and  preventing  the 
descent  of  the  inmates.  Mr.  Newland,  finding  it 
impossible  to  re-enter  the  house,  entreated  some  of 
the  bystanders  to  go  for  the  fire-escape ;  but  no  one 
being  willing  to  undertake  this  humane  errand, 
and  lose  "the  sight,"  he  went  himself,  shouting 
"  flre .'  fire  I**  as  he  ran.  The  fire-escape  Conductor 
(Smith)  hdng  on  the  alert,  and  hearing  a  cry  of 
**flre"  in  the  distance,  prepared  to  start  with  his 
machine;  and  no  sooner  nsd  Mr.  Newland  ap- 
prised him  of  the  locality  of  the  fire,  than  he  has- 
tened thither  with  all  possible  speed.  A  police- 
aerjeant  had  passed  the  escape  station  a  fSsw  mi- 
nutea  before  on  his  way  to  the  engine  station,  but 
gave  the  fire-escape  Conductor  no  notice  of  the  out- 
meA !  Having  been  informed  by  Mr.  Newland,  as 
they  went  along,  that  the  patties  were  most  likely 
all  in  the  second-floor,  the  conductor  placed  his 
escape,  and  entered  the  second  floor  window.  The 
room  was  then  so  fnll  of  smoke  as  to  be  unbearable, 
and  the  search  proved  it  to  be  empty.  At  this  mo- 
ment, the  cnr  was  raised  In  the  sireet,  "  They  are 
on  the  roof  r  the  Conductor  accordingly  ascended 
to  the  roof,  but  Ibund  no  person  there*  the  report  hav- 
ing oilglnatid  in  some  of  the  nelghboon  being  seen 


there,  having  gone  up  to  try  to  render  atiiatanee.  By 
this  time,  the  smoke  and  flames  Issuing  firom  the 
lower  part  of  the  house  enveloped  the  flre-eseape, 
and  the  Conductor  was  forced  to  deaoend.  Havinc 
shifted  his  escape  to  windward,  he  again  mounted 
the  roofii,  but  inthout  any  successful  result. 

The  Artillery,  Spitalfields,  and  Brigade  engines 
rapidly  arrived,  and  the  fire  was  soon  extinguished. 
Upon  entering  the  third  floor,  the  firemen  disco- 
vered the  bodies  of  Mr.  Sutton,  his  wife,  child,  and 
a  ibmale  servant,  as  well  as  that  of  Mrs.  Newland, 
all  of  whom  appeared  to  have  been  suffocated  while 
making  for  the  trap  door  to  the  roof*  which  opened 
out  of  that  room. 

An  inqnest  was  held  upon  the  deceaied 
fire  persons  before  Mr.  Baker,  the  Coroner, 
when  the  preceding  facts  were  prored  in 
eyidenoe.  Mr.  HodsoU,  assessor  of  losses 
to  the  San  Fire-office,  stated  that  Mr.  Dan- 
can  James  M'Kellar,  the  landlord  of  the 
house,  had  insured  his  stock  and  farnitare 
in  that  office  one  week  hffwre  the  Jire,  for 
300/.  The  inqnest  was  three  times  ad- 
journed, and  the  jury,  at  the  close  of  their 
fourth  meeting,  returned  a  verdict  **  that  the 
deceased  persons  lost  their  lives  by  suffoca- 
tion, but  how  the  fire  occurred,  there  was 
not  sufficient  evidence  to  proTC." 

Mr.  M'Kellar  sent  in  a  claim  to  the  San 
Fire-office  for  the  full  amount  of  his  insur- 
ance; but  the  stock  and  furniture  having 
been  valued  at  less  than  half  that  amount 
by  their  assessor,  the  smaller  sum  was 
awarded  him;  this  he  at  first  declined  to 
take,  bat  ultimately  accepted. 

Saturday,  February  10.  No.  16,  High-street, 
Aldgate.  Mr.  Dunkley,  wholesale  shoe  warehouse- 
man. These  premises  were  exceedingly  lofty,  and 
the  flames  having  gained  the  staircase  before  the 
fire  was  discovered,  every  floor  Arom  the  ground 
floor  to  the  attic  was  soon  one  general  blase.  Great 
fears  were  for  some  time  entertained  that  the 
adjoining  equally  lofty  premises  of  Messrs.  Moses 
and  Co.,  wholesale  clothiers,  would  be  involved  in 
the  destruction.  The  gre»t  height  of  these  build- 
ings fhlly  tested  the  capabilities  of  the  several  flre- 
engines;  and  the  working  of  the  new  one  belonging, 
to  the  West  of  England  Company*  was  much  and 
deservedly  applauded. 

Monday,  March  12,  S|  a.m.  The  Britannia  pub- 
lic house,  Britannia- place,  Bishopsgate- street. 
This  flre  broke  out  in  the  bar,  or  bar-parlour,  and 
cut  off  the  escape  of  Mr.  Greenall,  the  landlord,  and 
the  barman,  who  were  sleeping  up  stairs,  and  who, 
on  being  roused,  got  on  to  the  roof;  but  the  house 
being  detached,  they  could  get  no  farther.  Con- 
ductor Smith,  with  the  Royad  Society's  fire-escape, 
was  instantly  in  attendance,  and  being  unable  to 
get  his  machine  down  the  court,  he  unshipped  his 
upper  ladder,  and.  Joining  it  to  his  flrst- floor  lad- 
der, ascended  the  roof,  and  brought  down  the  land- 
lord and  barman  in  safety.  By  the  prompt  attend- 
ance of  the  Brigade,  with  their  engines,  the  flre 
was  soon  extinguished  before  the  flames  had  made 
much  progress  bevond  the  bar  and  bar-parlour. 

Tuesday,  March  20, 10|  f.m.  Mr.  D.  Bowman, 
oil  and  colourman.  No.  8,  Tottenham  Court-road. 
The  flre  was  discovered  raging  ftiriously  in  the 
shop,  and  an  alarm  being  given.  Conductor  Chsp- 
man,  with  the  Royal  Society's  flre-eseape  firom 
Hart-street,  was  promptly  on  the  spot.  On  his 
arrival,  the  staircase  was  in  flames,  and  he  was  told 
that  several  persons  were  in  the  house,  although 

*  Mentioned  in  my  last  year's  Report,  Wtfe  vol. 
1.,  p.  2^9. 
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they  did  not  appear.  Chapman  placed  hit  escape 
against  the  second  floor  window,  ascended,  and 
entered,  although  a  Tolume  of  dense  black  smoke 
was  pouting  from  the  window,  which  nearly  over- 
powered him,  and  instantly  extinguished  his  lamp. 
Three  others  were  successively  handed  up  to  him, 
and  one  remaining  alight,  he  commenced  a  search. 
Calling  aloud,  he  was  answered  by  a  kind  of  stifled 
cry  nrom  a  back  room,  which  he  entered,  and  en- 
countered a  man,  who  groaned  out,  **  Oh,  save  my 
wife !"  Groping  about,  the  Conductor  laid  hold  of 
a  female  quite  exhausted,  but  clasping  two  chil- 
dren in  her  arms.  Having  brought  them  all  into 
the  front  room,  he  placed  them  safely  in  the  canvas 
trough  of  the  escape,  and  they  reached  the  street 
without  Injury.  The  Conductor  followed  them 
down  in  a  dreadful  state  of  exhaustion,  having 
achieved  the  most  heroic  rescue  of  life  from  fire 
ever  recorded. 

With  reference  to  this  fire,  Mr.  Pyman, 
of  7,  Goagh-square,  called  apon  a  gentle- 
man of  the  Committee  the  next  morningy 
and  stated — 

"  I  have  been  many  years  a  subscriber  to  your 
Society,  hishly  approving  of  its  objects,  but  its 
operations  I  knew  nothing  of  until  last  night ;  I  was 
passing  the  fire  at  Tottenham  Court-road,  and  shall 
never  forget  how  the  inmates  were  saved  by  your 
'Escape.' — The  extreme  perseverance  of  the  Con- 
ductor to  save  them  at  the  hazard  of  his  o\vn  life 
was  beyond  all  praise.'* 

Another  spectator  states— 

"  We  thought  when  he  Jumped  in  at  the  second 
floor  window  that  we  should  not  see  him  again 
alive,  and  I  cannot  tell  you  how  he  was  cheered 
when  he  appeared  with  the  woman  aud  her  two 
children." 

Mr.  Thos.  Paine,  of  7,  Theobald's-road, 
writes— 

**  I  was  passing  at  the  time,  and  was  greatly 
aamed  for  the  safety  of  the  inmates;  but  your 
'  Escape '  was  very  quickly  there,  and  placed 
against  the  house,  the  Conductor  Jumping  in  at  the 
window,  when  I  never  expected  he  would  get  back 
again.  You  may  judge  my  feelings  when,  in  a  few 
minutes  of  terrible  suspense,  I  witnessed  his  return 
with  a  female  and  two  children,  and  afterwards  her 
husband.  I  am  quite  sure  their  lifes  would  all 
have  been  lost  had  it  not  been  for  your  '  Escape/ 
and  the  gallant  exertions  of  your  Conductor." 

Thursday,  March  29,  5|  p.m.  The  Olympic 
Theatre,  Wych-strcet.  It  appears  that  Mr.  Stirling, 
the  stage  manager,  whilst  standing  on  the  stage, 
had  his  attention  directed  to  the  curtain,  and  saw 
flames  running  up  the  lining.  He  immediately 
called  the  carpenters  together,  and  told  them  to  cut 
the  leech  lines.  The  men  mounted  the  wings,  and 
having  divided  the  cords,  the  curtain  partiiuly  fell, 
but  the  lines  still  remaining  on  the  other  side  of 
the  curtain,  the  flames  mounted  upwards  into  the 
machinery,  and  very  soon  extended  to  the  lawn 
coverings  of  the  boxes  and  gallery,  so  that  in  five 
minutes  every  part  of  the  theatre  was  fired  and  sur- 
rendered to  its  fate. 

The  flames  were  flrst  seen  from  the  outside  of 
the  theatre  by  a  ooostable.  Messengers  were  in- 
suntly  dispatched  in  all  directions  for  the  engines, 
but  before  suflicient  time  had  elapsed  for  one  to 
reach  the  scene,  the  whole  of  the  roof,  gallery,  and 
boxes  were  in  a  general  body  of  flame ;  and  so  in- 
tense did  the  heat  become,  that  six  or  seven  houses 
in  Craven-buildings,  with  the  Pavilion  Tavern, 
situate  in  Newcastle-street,  and  several  other 
houses,  caoght  fire  simultaneously.  The  flremen 
mounted  the  roofs  of  the  houses  not  on  fire,  and  by 
that  means  were  enabled  to  extinguish  the  fire  in 
the  Pavilion  Tavern,  and  also  to  keep  the  fiames 
from  spreading  Airther  in  the  direction  of  Craven- 
bttlkUnga,  although  it  was  several  hours  before  the 
fire  in  those  lait-named  premises  was  wholly  extin- 


golshed.  The  main  body  of  fire  in  the  fheati*  < 
tinued  to  blaze  high  in  the  air,  oompletely  lUanl* 
nating  the  district,  until  a  fearful  crash  waa  heard, 
caused  by  the  falling  of  the  gallery  and  boxes. 
This  had  hardly  subsided  when  the  roof  fell  in,  and 
for  a  moment  this  appeared  to  damp  thefliamas,  but 
they  afterwards  burot  forth  with  still  greater  vehe- 
mence, and  myriads  of  sparks  werewaAod  orer  the 
house-tops  to  a  great  distance.  The  fire  havlM  la 
some  measure  been  got  down  In  the  surroon^ag 
houses,  the  whole  force  was  brought  to  bMT  on  the 
theatre,  when  the  ttont  of  the  same,  from  the  first 
floor,  fell  into  Wych-stieet.  Jones,  one  of  the  flre- 
men of  the  West  of  England  engine,  had  tha  biaiich 
knocked  out  of  his  hand,  and  narrowly  escaped 
being  burled  in  the  ruins.  By  eight  o'clock  the 
fire  was  so  far  got  under  as  to  allay  all  fears  of  any 
further  extension,  but  there  still  remained  a  great 
body  of  flame  amidst  the  ruins,  and  thta  waa  not 
completely  extinguished  until  near  eleven  o'clock. 
In  addition  to  the  total  destruction  of  the  theatie, 
twenty  other  boildlngs  were(many  of  them  acTerely) 
injured. 

The  Olympic  Theatre  was  erectad  by  old 
Pliilip  Astley,  His  Majesty  Goorge  III. 
gifiog  him  an  old  74-gan  ship  for  tiie  pur- 
pose, the  mssts  of  which  stood  conspicnoiu 
during  the  conflagration. 

Monday,  April  2,  6  p.m.  Mr.  mUard,  oil  and 
colourman,  23,  Great  Suffolk-street,  Southwaik. 
This  flre  broke  out  in  the  cellar,  and  in  a  very  short 
time  communicated  to  every  part  of  the  biuhllng. 
Ill  addition  to  the  combustible  materiala  with  which 
the  place  was  stocked,  there  was  in  the  upper  part 
of  the  warehouse  a  lai^  quantity  of  gunpowder, 
which,  when  reached  by  the  flamea,  exploded  with 
a  tremendous  report,  carrying  the  roof  uto  the  air, 
and  totally  destroying  the  wjuls.  It  was  fortunata 
that  the  want  of  a  supply  of  water  procrasttnatcd 
the  operations  of  the  firemen  and  the  engines,  tor 
if  they  had  been  on  the  spot  which  they  would  pro- 
bably have  occupied,  there  is  every  reason  to  believa 
the  loss  of  life  would  have  been  very  great  flrom  the 
fall  of  the  ruins  and  the  effiects  of  the  explosion. 
The  inmates  of  the  upper  part  of  the  warehouse  had 
scarcely  time  to  etc^>e,  and  it  was  with  great  dJIB- 
culty  that  the  daughter  of  Mr.  Tllliard,  and  a  boy 
about  nine  years  old,  with  his  sister,  about  five 
vears  old,  and  the  shop-boy,  succeeded  in  getting 
into  the  yard ;  their  clothes  were  on  fire,  but,  for- 
tunately, by  the  exertions  of  their  neighbours,  they 
were  dragged  out  of  the  premises,  and  aasiated  over 
a  back  wall  into  Revel's-row.  A  lad  in  the  employ 
of  Mr.  TtlUard  was  injured  by  an  explosion  which 
took  place  in  the  shop,  and  he  was  removed  to 
Guy's  Hospital.  Water  was  eventually  obtained, 
and  the  engines  of  the  London  Brigade  and  West  of 
England  Company  succeeded,  by  9  o'clock,  In  ex- 
tinguishing the  flames. 

The  charchwardens  of  St  Savio«r*a  har- 
bg  awarded  a  diminished  scale  of  nmuiM 
to  the  three  first  engines,  the  firemen  refvied 
to  accept  it,  and  carried  their  ease  before 
the  magistrates,  who,  being  apprixed  of  the 
exertions  made,  and  the  risk  inoerred  by 
the  firemen  upon  this  occasion,  decided  that 
it  was  a  esse  which  called  for  the  /tM  re- 
ward,  and  ordered  the  charchwardens  to 
pay  the  ssme. 

Wednesday,  May  2,  9|  r.ic.  57,  ^ing  WilUan- 
street.  City.  Mr.  C.  J.  Devereuz,  hatter.  Saijoaat 
Martin,  of  the  City  Police,  in  paufaig,  observed  aa 
unusual  glare  of  light  in  the  shop,  which  induced 
him  to  go  to  the  door,  when  he  dlstincUy  heard  a 
crackling  of  something  burning;  he  instantly  spranx 
his  nttle,  cried  "  Fire  I"  and  dispatehed  maaaeiim 
fbr  the  required  assistance.  Almost  slmnlCa- 
neously,  a  body  of  smoke  bunt  from  the  thii4-floor 
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^Hndow,  from  which  alto  fell  two  females— Mrs. 
Derareax  and  her  eldeat  daughter;   being  both 
aeToelj  iojared,  they  were  conveyed  to  St.  Tho- 
mas's Hospital,  where  the  mother  expired  in  about 
thne-quarters  of  an  hour.    The  alarm  of  fire  bein;; 
heard  by  anoUier  eonstable  near  the  western  extre- 
mity of  King  Wiltiam-street,  he  immediately  com- 
municated with  Hayward,  Conductor  of  the  Royal 
Soeie^s  flre-escape  stationed  at  the  Royal  Kz- 
eliaoge,  who  started  with  his  machine,  and  reached 
the  flre  within  three  minutes  of  the  outbreak.    On 
hit  airival,  he  was  first  called  into  the  a^oining 
house,  in  consequence  of  some  person  being  seen 
at  the  hack,  which  proved  to  be  Mr.  Devereux's 
youngest  daughter.     Hayward  then  mounted  his 
escape,  and  entered  the  second-floor  room,  on  open- 
ing the  door  of  which  he  found  the  whole  of  the 
staircase  in  flames;  he  therefore  careAiUy  closed 
the  door,  and  ascended  to  the  third-floor ;  but  the 
flames  and  smoke  issuing  from  the  window,  ren- 
dered it  impossible  for  him  to  enter     The  Parish, 
Brigade,  and  West  of  Englind  engines  followed. 
each  other  in  quick  succession ;  snd  a  good  supply 
of  water  being  obtained,  the  most  Judicious  arrange- 
ments were  msde  to  arrest  the  progress  of  the  fire. 
The  Br^ade  fought  their  way  most  gallantly  up  the 
bandng  staircase,  great  assistance  being  afforded 
them  by  the  branch  of  a  parish  engine  led  up  by  the 
fire-escape  Into  the  third-floor  room,  and  by  other 
branches  at  the  back  of  the  burning  building.    As 
soon  aa  the  flre  was  extinguished,  the  bodies  of  two 
dUldcen  (Lvter  and  Emily  Devereux)  were  found 
lying  close  under  the  third-floor  window  from  which 
tJie  other  females  had  thrown  themselves. 

An  inqaest  on  tbe  mother  and  her  two 
daughters  was  held  before  Mr.  Payne,  the 
Coroner,  when  eridence  confirmatory  of  the 
preceding  statement  was  given.  It  also 
appeared  that  the  family  had  rushed  up- 
stairs to  the  trap- door  on  the  landing,  but 
ike  ladder  wa#  miiHnff, — ^it  was  afterwards 
found  in  the  kitchen,  basement  floor.  They 
then  ran  into  the  front  room,  but  neglected 
to  ihut  the  door,  so  that  the  smoke  and 
flames  quickly  followed  them.  Had  they 
closed  the  door,  they  might  have  continued 
in  perfect  safety  many  minutes ;  the  doors 
of  tbe  first- floor  rooms,  and  of  the  second- 
floor  front  room  being  shut,  no  Jlre  entered 
either  of  them,  and  had  the  inmates  re- 
mained in  the  second-floor  room,  they  might 
haf  e  staid  the  whole  time  the  fire  was  bum- 
ing«  uninjured. 

Considerable  doubt  existed  as  to  the  ori- 
gin of  the  fire;  eventually,  howeyer,  the 
jury  returned  a  verdict  to  the  effect  **  that 
the  deceased  persons  met  their  deaths  by 
the  flre,  whieh  arose  from  accident."  Cir- 
cumstances subsequently  transpired  that 
justified  a  belief  that  this  fire  was  iiof  the 
result  of  accident* 

Sunday,  tf  ay  6,  i\  a.m.  William's  Mews,  stables 
at  the  back  of  24,  Portland  place»  Regent's-park. 
Vrhan  the  flre  was  discovered  an  instant  alarm  was 
given,  and  assistance  promptly  arrived,  yet  so 
rapidly  did  the  fearful  element  extend,  that  before 
the  coachman  Jennings  bad  time  to  get  up,  the 
whole  of  the  lower  part  of  the  building  became 
enveloped  in  flame.  Jcimings  succeeded  in  bring- 
ing two  horses  out  uninjured  ;  but,  while  in  the  act 
of  leading  the  third  out,  the.hest  became  so  great 
as  to  overpower  both  man  and  horse,  and  they  fell 
la  the  midst  of  the  flames.  The  kickins;  and  plung- 
ing of  the  h«rse  made  some  of  the  bystanders  enter 


for  the  purpose  of  looking  after  the  man,  when  a 

f»olice  constable  of  the  A  division  succeeded  in  puli- 
ng the  unfortunate  men  out,  so  seriously  in- 
jured as  to  be  obliged  to  be  removed  to  the  hos- 
pital, where  he  died  on  Thursday  morning  at  five 
o'clock. 

Plenty  of  water  having  been  obtained,  the  en- 
gines were  set  to  work,  but  the  firemen  were  unable 
to  get  the  mastery  over  the  flames  until  the  stabling, 
coach-house,  three  valuable  carriages,  and  a  horse, 
were  burnt;  besides  which,  the  rooms  occupied  by 
the  coachman  and  his  family  were  destroyed,  and 
their  contents  consumed. 

Thursday,  May  10,  7)  p.x.  A  fire,  attended  with 
fatal  consequences,  broke  out  upon  the  premises 
occupied  conjointly  by  Mr.  Roberts,  an  auctioneer, 
and  Mr.  Lloyd,  a  solicitor,  No.  7,  Old  Jewry,  Cheap- 
side.  It  appeared  that  a  young  man,  named  Mears, 
a  clerk  to  Mr.  Lloyd,  was  engaged  on  the  first-floor 
warming  a  quantity  of  gold  sixe,  when  it  boiled 
over,  and  the  contents  of  the  saucepan  became 
ignited,  and  biased  away  with  great  fUry.  The 
unfortunate  man  then  took  the  saucepan  off  the 
fire,  and  was,  it  is  supposed,  in  the  act  of  carrying 
it  down  into  the  street,  when  his  foot  slipped,  and 
the  fiery  liquid  ran  down  the  staircase,  setting  it  in 
flames,  and  at  the  same  time  running  over  the  man's 
body.  The  poor  fellow  succeeded  in  reaching  the 
street,  the  flames  blaxbig  over  his  head.  After 
running  to  and  firo  for  some  time,  he  at  length  fell 
in  the  street,  and  some  ]>ersons  having  thrown 
water  over  him,  the  fire  about  his  person  was  ex- 
•  tinguished.  The  engines  of  the  London  Brigade 
from  Watling-street  promptly  attended,  and  the 
firemen  soon  extinguished  tbe  flames.  Mears  sub- 
sequently died  from  the  effects  of  his  severe  inju- 
ries. 

Friday,  May  25,  11]  p.m.  No.  11,  Ring-street, 
Portman-square.  Mr.  Jonev,  oil  and  oolourman. 
The  fire  commenced  in  the  cellar,  and  had  got  hold 
of  the  Jolsting  and  flooring  of  the  shop  before  it  was 
discovered,  by  which  time  the  smoke  rendered  the 
passage  impassable.  On  the  arrival  of  Conductor 
Hutchlngs,  with  the  Royal  Society's  fire-escape 
from  the  comer  of  the  street,  he  found  the  servant 
girl,  Susan  Mails,  in  the  second-fioor,  and  brought 
her  down  the  escape  in  safety.  It  being  reported 
that  some  one  else  was  in  the  premises,  he  tho- 
roughly searched  all  tho  rooms,  but  found  them 
tenantless.  The  Brigade  firemen  from  the  a4J»- 
cent  station  soon  arrested  the  progress  of  the 
flames. 

Weduesday,  June  6,  I  a.m.  \sf,  Bermond&ey- 
street,  Mr.  Claggett,  oil  and  Italian  warehouseman, 
nearly  opposite  Bermondsey  Old  Church.  The 
flames  were  first  discovered  by  Mis^  Claggett,  who, 
whilst  lying  in  bed  on  the  second  floor,  was  almost 
suffocated  with  smoke  which  entered  her  apart- 
ment. Feeling  convinced  that  the  building  was  on 
fire,  she  aroused  the  other  inmates,  consisting  of 
Mr.  Charles  Claggett,  his  brother,  and  the  shop- 
boy,  and  the  whole  of  these  parties  got  up  imme- 
diately. They  all  succeeded  in  reaching  the  second 
floor  front,  and  having  made  their  appearance  at 
the  window,  they  called  to  the  Conductor  of  the 
fire-escape  belonging  to  the  parish,  stationed  at  the 
corner  of  the  churchyard.  The  machine  was  taken 
instantaneously  to  the  house,  and  having  been 
raised  to  the  second  floor,  the  Conductor  mounted, 
and  placed  Miss  Clageett  in  fhe  canvas  bagging, 
when  all  of  a  sudden  the  carriage  of  the  escape,  not 
being  securely  held  by  those  below,  ran  away  from 
the  building,  and  tbe  top  being  Jerked  forward, 
struck  the  front  wall  with  such  force  as  to  break  the 
machine,  when  the  bagging  turned  over,  and  the 
unfortunate  occupant  ftll  upon  the  pavement  be- 
low. She  was  taken  up  senseless,  and  conveyed  to 
the  hospital.  Tanner,  the  escape  Conductor,  also 
fell  to  the  ground,  and,  although  much  hurt,  he 
again  placed  his  escape  in  front  of  the  house,  and, 
having  ascended  the  same,  he  succeeded  in  saving 
the  lives  of  the  other  two  persons,  vis.,  Mr.  Charles 
Claggett  and  the  shop-boy.    Mr.  Thomas  Claggett 
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neeceded  In  faiiiiw  OQi  ef  one  of  tho  bock  win- 
£owi,  ond  fbrelDghu  body  thtoughaglacs  ikyligbt, 
bat  lo  ao  doing  he  woe  frIglitfkiUy  cat  over  the  body, 
iad  when  he  rcabhed  the  tfcroet  hie  night  clothes 
▼ere  ooTered  with  blood.  The  engines  ofthe  pariah , 
London  Brigade,  and  Wett  of  England  Company 
qnicUy  attended ;  bat  the  parish  engineer  had 
barely  entered  the  shop,  with  the  branch  of  his  en- 
gine, when  an  explosion  of  gunpowder  took  place, 
which  blew  the  nont  of  the  shop  out,  but  fortu* 
nately  the  engineer  escaped  uniDJured.  Owing  to 
the  combined  exertions  of  all  psities,  the  iire  was 
•xtingnlshed  before  it  had  extended  beyond  the 
shim.  Miss  Clanett,  although  much  hart,  ulti- 
mately recovered  irom  the  effects  of  her  iUl. 

Monday,  September  10, 4i  p.m.  No.  I.  OMver's- 
eottages,  ifarmet^ourt,  Kensington.  Mr.  Jones, 
firework  manufaetnrer,  had  nearly  completed  a 
laige  order  for  flieee  dangerous  artldes,  when  his 
wlJ%  aeeidentatly  dropped  a  box  of  ludftars,  which 
Ignited  and  fired  the  whole  of  the  stock,  eomposi- 
non,  loose  gunpowder,  fcc,  prodocing  a  tremen- 
dons  oxploaion,  by  which  the  house  (a  small  one) 
was  entirdy  destroyed.  Mr.  Jones  was  much  hurt, 
and  his  wife  so  severely  li^Jored  that,  on  being  taken 
out  of  the  ruins,  she  was  conveyed  to  the  Kensing- 
ton workhouse  by  the  police.  Everything  was 
done  for  her  that  humanity  or  surgical  skill  could 
suggest,  bat  withoat  avail,  and,  after  enduring  the 
most  excruciating  agony,  death  put  an  end  to  her 
sufiWngs. 

Saturday,  October  6,  lOi  p.m.  66,  London-wall. 
The  premises  in  which  the  disaster  commenced 
were  in  the  occupation  of  Messrs.  Gooch  and  Cou- 
sins, wool  merchants,  and  were  approached  by  a 
narrow  gatcwajr,  but  were  adjoined  on  one  side  by 
the  ancient  bidlding  called  Carpenter's  Mall,  and 
Draper's  Hall  was  smtarated  from  the  building  by 
only  the  garden  and  fore-court  in  front.  The  pre- 
mises In  which  the  calamity  commencedwere  nearly 
279  feet  long  and  three  floors  high,  and  were  filled 
with  some  thousand  pounds'  worth  of  property. 

With  aa  little  delay  as  possible,  the  Royal  So- 
ciety's fire-escape,  with  sereral  Brigade  engines, 
under  the  superintendenoe  of  Mr.  Braldwood,  and 
the  West  of  England,  under  the  command  of  Mr. 
Connorton,  arrived  Mt  the  spot  The  scene  which 
then  presented  itself  was  trulv  terrific,  for  the 
whole  of  Messrs.  Gooch  and  Cousina's  premises 
were  on  fire,  ftum  the  base  to  the  roof,  and  as  the 
flames  shot  fbrth  from  the  various  windows,  and 
through  the  roof,  they  ascended  so  high  into  the  air 
as  to  illuminate  not  merely  the  whole  of  the  City, 
but  the  greater  portion  of  the  eastern  divbion  of 
the  metropolis. 

Every  possible  exertion  was  made  to  arrest  the 
progress  of  tUb  flames  in  the  numerous  adjacent 
premises  to  wfilch  they  had  communicated,  end 
oTcatMally  willi  success,  but  Messrs.  Gooch  and 
Cow's  warehouses  were  entirely  destroyed,  and  nine- 
teen other  buildings  more  or  leas  damsged. 

On  the  foOowiDg  Tnetday,  Mr.  W.  Payne 
held  a  Court  of  Inqairy ,  at  the  Crown  and 
CtubioDy  corner  of  Winehester-street,  for 
tlie  purpose  of  inTestigating  the  circnm- 
•tancet  oonoeeted  with  the  oathreak  of  the 
fire.  Sereral  witnesiea  were  examined,  who 
detailed  the  circnmatancea  under  which  the 
fis«  took  place.  It  appeared  that  several 
penofki  had  been  «t  work  on  the  premises, 
Vf  endle-liiht,  on  Saturday  night,  nntil 
8  o*€Mk,  The  jary  returned  the  following 
w«rd&!t :— '*  They  are  unanimoosly  of  opi- 
nim  Aat  the  fire  was  oecasionsd  by  acci- 
dent, and  they  consider  the  nsing  of  candles 
in  warehonsea  Tcry  dangerous." 

The  iasnranoe  companies  sustained  a  net 
loii  of  43,318/.,  ezdnilTe  of  damage  to 


hvfldfaiga,  dke.,  by  Ihii  fin,  whloh  la  tinu 
dlstribated !— Alliance  Company,  9,820/.; 
London,  7,960/.  $  Royal  Exchange,  7,749/. ; 
Atbis,  7,473/.;  Snn,  4,549/.;  Impeiiali 
3>300/.;  Legal  and  Commercial,  1,545/.; 
Globe,  85/.  The  saWage  produced  27,022/., 
which  will  go  in  reduction  of  those  sums. 
Thirty.three  persons  not,  or  only  partiallr 
assured,  had  wools  to  the  yalue  of  27,858/. 
on  the  premises  at  the  time  of  the  fire. 

While  the  preceding  was  at  its  height,  another 
fire  broke  out,  Sunday  7, 1  a.m.  No.  IS,  Should- 
ham-street,  B^anstone-square.  Mr.  Bex,  beer-shop 
keeper.  The  lower  part  of  the  premises  being 
discovered  to  be  on  fire,  and  all  escape  cut  off, 
messengers  were  despatched  for  assistance.  Con- 
ductor Clark  with  the  Royal  Society's  escape  from 
Edgeware-road,  and  Conductor  Sunshine  with  the 
King-street  escape,  were  promptly  in  attendance ; 
the  arrival  of  the  former  was  hastened  by  meeting 
several  messengers  describing  the  imminent  peril 
of  the  persons  in  the  burning  building,  and  he  had 
the  unspeakable  gratification  of  reaching  the  upot 
in  time  to  rescue  all  the  inmates,  consisting  of  Mr. 
and  Mrs.  Bex,  two  children,  ana  a  female  servant, 
who  were  got  out  of  the  second  floor  window  in 
their  night  dresses,  and  brought  safely  down  the 
fire-escape,  amid  the  heartfelt  cheers  of  the  anxious 
crowd  below. 

Friday,  October  12, 10}  p.m.  No.  4,  New  Brook- 
street,  Bermondsey  New-road.  Mr.  Barlfaig,  fire- 
work-maker. At  the  time  stated  there  were  thirteen 
persons  on  the  premises,  viz.,  Mr.  and  Mrs.  Bar- 
ling, eight  children,  a  nephew,  a  ftmale  servant, 
snd  a  workman  named  George  Barlow.  Several 
persons  were  pursuing  this  hasardous  occupation 
In  the  lower  floor,  lighted  by  an  opem  candlt  and  a 
naphtha  law^l  From  some  unknown  cause  the 
lamp  was  opset,  pouring  a  stream  of  liquid  fire 
among  the  fireworks,  when  the  whole  exploded 
with  fearful  violence,  and  In  a  few  minutes  the 
house  was  on  fire  from  top  to  bottom.  Information 
of  the  misfiirtune  was  promptiv  forwarded  to  the 
engine  stations,  and,  with  as  little  delay  as  possible, 
the  engines  of  the  London  Brigade,  with  Mr.  Hen- 
derson, the  district  foreman,  and  Mr.  Connorton, 
with  the  West  of  England  engine,  arrived  at  the 
scene  of  destruction,  and  every  effort  was  made  to 
arrest  the  spread  of  the  fire.  That  having  at  length 
been  accomplished,  the  firemen  learnt  that  several 
persona  were  supposed  to  be  In  the  ruins.  Search 
was  therefore  made  for  the  persons  missing.  After 
some  time  spent  In  turning  over  the  ruins,  the 
firemen  discovered  the  bodies  of  two  persons  on  the 
ground  fioor,  Mr.  William  Barling,  aged  20,  son  of  the 
proprietor,  and  George  Barlow,  a  workman ;  every 
vestige  of  wearing  apparel  was  gone,  and  the 
bodies  frightfully  burned.  On  Airther  search,  the 
bodies  of  James  Barling,  aged  four  years,  and 
Thomas  Barling,  aged  18  months,  were  found  on 
the  Joists  of  the  upper  fioor  much  mutilated. 

Taesday,  October  28,  Si  p.m.  126,  Lower 
Thames- street.  Messrs.  Baiss,  Brothers,  and  Co.. 
wholesale  droggists.  These  premises  comprlsod 
two  houses  in  Lower  Thames-street,  and  extended 
backward  to  King's  Head-cottrt.  A  person  in  the 
warehouse  was  pouring  out  some  sweet  spirits  of 
nitre  with  a  naked  light,  when  the  vapour  of  this 
highly  infiammable  substance  took  fire,  and  the 
whole  of  the  Ignited  spirits  filled  the  warehouse 
with  streams  of  liquid  fire,  which  ran  in  all  direc- 
tions, and  compelled  the  Inmates  of  the  premises 
to  make  a  precipitate  retreat.  The  moment  the 
occupiers  of  the  building  bad  escaped  into  the 
street,  thOT  despatched  information  of  the  disaster 
to  the  various  engine  stations.  Owing,  however, 
to  the  very  combustible  nature  of  the  stock  bi  trade 
on  the  premises,  the  fiames  travelled  with  unusual 
rapidity,  so  that  in  the  space  of  a  very  few  minutes 
the  fire  had  gained  possession  of  the  whole  range  of 
buildings,  and  was  rushing  out  of  the  various  win- 
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dowi  In  King's  Head-eoart,  ai  well  u  thnragh  the 
dilforent  apeiturea  In  the  premitea  in  Thames- 
street.  The  flames  at  that  period  extended  almost 
as  far  as  St.  Mavnus's  Charch  in  one  direction, 
whilst,  in  the  other,  house  after  house  In  King's 
Head-court  became  ignited  either  at  the  hacks, 
fronts,  or  roofs,  so  that  the  reflection  of  the  flames 
could  be  seen  for  miles  distant,  fileyen  engines 
i>om  the  Brigade  stations,  that  of  the  West  of  Eng- 
land, two  from  Messrs.  Calvert's  brewery,  the  Cus- 
tom's engine,  six  parish  and  numerous  wharf 
engines,  were  successively  brought  up  and  set  to 
work,  around  the  vast  extent  of  burning  buildings. 
A  tolerabhr  good  supply  of  water  was  flowing  from 
the  New  River  mains,  but  it  was  wholly  inadequate 
to  supply  the  numerous  engines  there  assembled, 
and  quite  unequal  to  the  exigency  of  the  occasion. 
The  floating  engines  of  the  Brigade  were  brought 
from  Southwark-brldge  and  Rotherhithe,  and  their 
enormous  powers  brought  to  bear  upon  the  mass 
of  fire  raging  In  Messrs.  Baiss  and  Co.'s  premises. 
For  a  long  time  but  little  impression  was  made  by 
the  torrents  of  water  which  were  most  skilfully 
directed  firom  the  most  Judicious  positions  upon 


the  burning  mass.  Although  great  elibrta  were 
made  to  save  as  much  as  possible  of  Messrs. 
Baiss  and  Co.'s  premises,  the  great  object  of  the 
firemen  was  to  stop  the  progress  of  the  fire  In  the 
numerous  adjacent  premises  to  which  it  had  com- 
municated ;  and  eventually  their  exortlons  vere 
crowned  with  well-deserved  success,  the  destruc- 
tion being  much  more  circumscribed  than  was  an- 
ticipated bv  any  person  who  witnessed  the  violence 
with  which  the  combustible  contents  of  Messrs. 
Baisa  and  Co.'s  premises  for  a  time  burned,  and 
exploded.  The  back  warehouses  in  King's  Head- 
court  were  burned  out,  the  two  front  houses  about 
half  destroyed,  and  fifteen  surrounding  premises 
more  or  less  damaged. 

On  Friday,  Mr.  Payne  assembled  a  Jury  of  mer- 
chants in  the  Yestiy  of  St.  Magnus.  Sereral 
witnesses  were  examined,  and  it  appeared  Arom 
their  evidence  that  the  fire  was  occasioned  bj  the 
Ignition  of  spirits  of  nitre — an  uncovered  lamp 
having  been  imprudently  used  by  one  of  the  ap- 
prentices pouring  some  of  that  liquid  ftorn.  one 
vessel  into  another.  The  Jury  found  that  the  fixe 
was  the  result  of  accident. 


The  daily  distribution  of  last  year'e  iiret  hai  been  at  follows : — 


Monday. 

Tuesday.    ',  Wednesday. 

1 

i 

Thursday. 

Friday.      '   Saturday. 

1 

Sunday. 

114                  ISl                   102 

131 

1 

105                  139 

1 

116 

Their  distribution  throughout  the  day  and  night  has  been  in  the  following  proportions: — 


« 

s 
o 

Second  hour. 

■ 

1 
1 

o 

i 

• 

Seventh 
hour. 

m 

1 

• 

o 
.c 

XI 

e 
9i 

• 

.a 

1 

Si 

Twelfth 
hour. 

A.M. 

58 

82 

is 

24 

18 

19 

14 

IS 

12 

20 

19 

13 

P.M. 

21 

16 

17 

22 

34 

41 

ii 

57 

62 

06 

85 

45 

The  foUowtog  list  ahows  the  occupancy  of  the  premises,  with  reference  to  those  portions 
of  them  in  which  the  fire  originated ;  thereby  illustrating  the  comparative  liability  to  acci- 
dent by  fire  of  various  trades,  manufactories,  and  private  dwellings  : — 


Occupation. 


Apothecaries 

Bakers 

Ditto,  sea  biscuit 

Baiige  and  boat-builders 

Basket-makers .•••.. 

Bath-keepers 

Batha  and  wash-houses    • 

Beershops 

Blacking-makers  • » •  •  • • 

Booksellers,  Binders,  and  Stationers  . . 

Brewers 

Brokers,  and  dealers  in  old  clothes. . . . 

Builders .-••. 

Butchers    ■  • 


Totally 

Seriously 

Slightly 

Total 

Destroyed. 

Damaged. 

Damaged. 

A  VUU« 

. . 

1 

1 

2 

1 

1 

7 

9 

1 

•  • 

•  • 

•  • 

1 

•  • 

1 

. . 

I 

1 

•  • 

3 

9 

12 

•  • 

1 

5 

9 

14 

• . 

1 

1 

5 

4 

10 

1 

4 

1 

6 

•  • 

•  • 

3 

3 
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Occnpation. 


Cabinet- makera 

Carpenters  and  Workers  in  Wood  .... 

Caoiitchonc  Manufacturers 

Cliandlers • 

Charcoal  and  Coke,  dealers  in     

Cheesemongers 

Chemists,  including  Laboratories    .... 

Churches .^ 

Cfgar-aaakers 

Coach-makers 

Coal-merehanta • 

Coifee-shopa  and  Chop-houses 

Coffee-roasters 

Coloar-makers  ..*• • 

Confectioners  and  Pastrycooks   

Cork-cutters 

Corn-chandlers. 

Distillers,  Illicit   

Ditto,  of  Tar    

Ditto ,  of  Naphtha 

Docks    

Drapers,Woollen,  Linen,  &  Silk-mercers 

Druggists,  wholesale •• . .  • 

Dwellings,  prirate    

Dyers,  silk    

Eating-houses 

Farming  Stock • 

PellmoDgers 

Firework- makers •   

Founders • • 

French  Fancy -warehouses 

Furriers  and  Skin  Dyers 

Fruiterers 

Gaming-liouses    

Gas-works     

Grocers 

Hat-makers 

Hotels  and  Club-houses  • 

Japanners    • 

Lamp-black  Makers  •.•••«••••••.... 

Laundresses 

Leather  Manufacturers. .  • ••• 

Linen  Manufacturers •  •  • 

Lucifer  Match-makers 

Maltsters 

Manchester  Warehousemen 

Marine  Stores,  dealers  in 

Mattress-makers 

Milliners  and  Dressmakers 

Mudeal  Instrument- makeri.  •..»».... 


2 
1 


Seriously 
Damaged. 


•  • 

a  a 
1 

•  . 

•  a 
a  a 
.  . 


8 


Slightly 
Damaged. 


10 

12 

. . 

9 

I 

2 

. . 

i 

1 

1 

3 

5 

I 

1 

5 


1 
1 
1 
1 

12 
I 

286 
1 


1 
3 
1 
3 
2 

1 
5 
4 

2 
6 


3 


1 

2 
5 

•  • 

.  a 


Total. 


19 
20 


2 
2 
1 
1 

21 

2 

335 

1 


10 

2 

3 

4 

1 

6 

2 

1 
6 
8 

12 
7 

I 
1 
5 
5 
1 
3 

1 

4 
5 
1 
1 
3 
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OooapatiOD. 


TotaUy 
Dettroyod* 


Oil  and  Colourmen  (not  maken) 

• 

Painted  Baiie-makara  ••  • • 

Paintera,  Glaziera,  and  Plnmbera    .  •  • . 

Paper-atainera 

Pasteboard- makera 

Pawnbrokera • 

Perfumers,  mannfaetnring 

Pipe-makers • 

Pork-bntchers 

Potteries    

Printers  and  EngraTers 

Ditto,  Copper-plate 

Public  Baildinga 

Rag-merchanta • . . . 

Raiiwaya   

Seek  makers 

Sale  Shopa  and  Oflloea 

Saw-milla,  Steam • . 

Shipa 

Ditto,  Steam 

Ship-builders   •  •  • . 

Soot  Merchanta  ..••...••• 

Stablea 

Stay-makers 

Straw-bonnet  Makers 

Sugar  Refiners 

Tailora 

Tallow-chandlera,  Mdtera,  Wax- chand- 
lers, and  Soap-boilers 

Tanners •• ••••. 

Tarpaulin  Makera 

Theatres  , 

Tinmen,  Brasiers,  and  SmiUia 

Tobacconists 

Toy  Warehouses  .  •  • 

Under  Repair,  and  Building 

Unoccupied • 

Vamish-makera  .« .• 

Tictnallera>  Licensed • 

Wadding-makers 

Warehouaes  ......••...••• 

Water-worka 

Wharfingera .•••• 

Wine  and  Spirit  Merchanta 

Wood  Merchanta 

Workhouse 

Workshops  (no  hasardous  goods  or  pro- 

0  

Total 


Serioudy 
Damaged. 


2 

.  • 

a  a 
a  a 

•  a 

•  • 


6 


.  • 

1 

2 

1 

1 


. . 

a  a 

1 

1 


1 

18 
3 

. . 


5 
2 
1 


2 
1 


5 
3 
1 

1 
1 


1 

a  < 
1 


28 


2 


SUghtly 
Damaged. 


228 


6 

•  • 
.  • 
1 

•  • 
1 
1 
1 

•  a 
1 

2 
2 
1 


17 

2 

3 


3 

11 

3 

1 

1 


1 
1 
8 
5 
2 

5 
5 

1 

31 


1 

8 

. . 
1 


Total. 


13 

1 
1 
3 
1 
2 
1 
1 
1 
1 
3 
3 
1 

3 
3 

1 

37 

5 

3 

1 

1 

3 

17 

5 

2 

1 


4 

1 

1 

2 

13 

8 

3 

6 

6 

1 
37 

1 
1 
I 
1 

8 
1 
1 
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The  causes  of  fire,  so  far  as  could  be  satisfactorily  ascertaiDed,  appear  to  liave  been  as 
follows  : — 


Aocideots  of  Tarious  kinds,  for  the  most  part 

unforeseen  and  mnaToidable •  •  8 

Apparel  ignited  on  the  person    2 

Bleaehing  nuts  and  ginger •  •  •  •  3 

Candles,  Tarious  accidents  with  ••••••  100 

-»~*^ ,  ignited  bed-curtains •  •  74 

— ^— — -  window  curtains  •« .  •  67 

Carelessness,  palpable  instances  of.  •  •  •  20 

Cat  upset  chair,  &o •  •  2 

Children  playing  with  candles.  • 1 


. —  fire 

Incifer  matches.. 


8 

6 

10 

1 

7 


Cinders  put  away  hot. 

Coke 

Drunkenness    •••...••••.. 

Ether,  drawing  oflP  • •••..  1 

Firesparks • ••  40 

PSres  kindled  on  hearth 4 

Fires  raked  out  on  hearth 2 

Fireworks,  making 2 

-  letting  off 6 

Fluee,  defectiTe  and  overheated 27 

■                                     in  next  house  6 

,  blocked  up 15 

,  foul  and  ignited 29 

Fumigation,  incautious  .••«•..••.... 


•  • « . 


Gas,  escape  of  from  street  mains 

defectiTC  fittings . . 


2 

19 

1 

39 

-,  accidents  in  lighting 3 

,  burning  too  high    9 

,  making 1 

-^— »,  fittings,  repairing 4 

Gunpowder 2 

Hearths,  defective 3 

Hot-air  pipes  overheated 1 

Kilns,  overheated 2 

Lamps,  oil   • 2 

——,  naphtha 15 

Lightnhig 2 

Lime,  slaking  of 3 

Linen  drying  or  airing  before  fire  ....     40 

Lucifer  matches,  making  of 3 

,  using 9 

Naphtha,  experimenting  with 1 

Ovens,  overheated 2 

Pitdi,  tar,  and  tallow,  boiling  of  ... .       6 

Beodinginbed 1 

Spontaneous  ignition  of  coals 1 


cotton. 


^Ms. 


1 

2 
1 
8 

3 
6 
1 
1 

Shavings,  loose,  ignited 21 

Boot  put  away  hot 2 

8team->boilers,  heat  of 8 

■  — ,  explosions •       1 

8tIlU,UUcit 2 


—  dung 

—  greasy  rags. . . . 
—greasy  rubbish.. 

—  bay    

—  lampblack .... 
powdered  charcoal 

old  rope 


Stoves,  defective  and  overheated    ....  13 

-               in  next  house  5 

'-,  improperly  set 4 

,  drying 12 

— -,pipe 3 

— — ,  portable    3 

—«-,  ironing •••. •  3 

Sugar,  boiling  of. • 1 

Suipicious    ••...•  10 

Tobacco,  unextinguished 24 

Varnish,  oil,  &c.,  boiling  of   •• 13 

WiUnl 19 

762 

Unknown • •  76 


Total 
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The  causes  of  fire,  it  will  be  seen,  are 
much  of  the  usual  character.  I  cannot  help 
noticing  the  great  number  of  accidents  which 
are  continuadly  happening  from  the  use  of 
tmrp€ntin$  as  a  light  producing  agent,  in  the 
garb  of  NapMha  lan^»'—Camphi$^  lamps'-* 
or  PoriabU  gat  lampt.  Many  of  these  ac« 
ddents  have  been  attended  with  serious 
personal  injuries,  some  of  them  ending  in 
death.  A  more  dangerous  contrivance  than 
these  lamps  (the  latter  especially)  never 
entered  a  building. 

Lucifer  matches  lead  to  many  serious 
fires,  sometimes  without  being  for  a  moment 
suspected  of  the  mischief.  The  following 
incident  throws  a  light  upon  this  subject : — 
An  intimate  Iriend  of  mine,  of  exceedingly 
careful  habits,  has  a  tin  box  for  Incifer 
matches  fixed  inside  a  cupboard  door  in  his 
kitchen  i  the  lower  part  of  this  cupboard  is 
a  depository  for  waste-paper,  shavings,  and 
firewood.  My  friend  going  into  the  kitchen 
the  last  thing  at  night,  a  short  time  since, 
to  see  whether  the  fire  was  safely  extin- 
guished, doors  bolted,  &c.,  saw  the  cup- 
board door  left  partly  open,  and  closed  it. 
Before  he  left  the  room  smoke  began  to 
issue  from  the  cupboard,  and  opening  the 
door  he  found  the  firewood,  &c.,  was  in  a 
blase.  This  incipient  confiagration  was  soon 
extingnished,  and  a  minute  search  made  to 
ascertain  its  cause.  It  then  became  evident 
that  some  person,  in  taking  out  a  Incifer 
match,  had  dropped  one  unperoeived 
upon  the  floor.  In  closing  the  cupboard 
door  the  match  had  been  smartly  scraped 
upon  the  floor,  and  in  consequence  ignited, 
just  as  it  entered  the  shavings,  ftc.  Had 
the  unconscious  incendiary  quitted  the  room 
before  the  smoke  showed  itself,  the  house 
would  most  probably  have  been  destroyed, 
the  origin  of  the  fire  being  involved  in  the 
most  profound  mystery  I  A  writer  in  the 
Hereford  Jotumal  recently  observed, 
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"  The  danger  of  lacifer  matches  in  any  bat 
experienced,  carefol.  and  honeat  hands,  has 
often  been  pressed  upon  the  public  atten- 
tion, and  cannot  be  too  mnch  insisted  upon. 
Conyenient  as  they  may  be,  they  are  worse 
than  a  two.edged  weapon  in  the  hands  of  an 
idiot,  a  child,  or  a  villain.  It  were  almost 
to  be  wished,  considering  the  consequences 
that  have  attended  upon  the  cheapness  of 
them,  that  a  duty  would  be  laid  upon  them 
amouDtiog  nearly  to  a  prohibition." 

The  number  of  fires  that  are  known  to 
have  been  wilfully  occasioned  is  a  source  of 
painful  regret. 

The  InsurancC'cffices  appear  to  be  the 
**  refuge  for  the  destitute"  of  insoWent 
shopkeepers.  It  is  no  uncommon  occur- 
rence for  persons  of  little  or  no  capital  to 
take  shops  in  new  localities,  attraetiTcIy 
fitted  up  and  filled  with  a  showy  stock,  for 
which  the  adventurers  find  there  are  no 
buyers.  Although  '*in  an  increasing  and 
promising  neighbourhood,"  the  shopkeeper 
is  unable  to  wait  for  "the  good  time 
coming;"  while  the  grass  grows  the  steed 
starves ;  the  aid  of  the  fire-king  is  invoked, 
and  the  insurance-office  pays  the  piper.  The 
frequency  of  such  cases  of  late,  leads  to  the 
belief  that  the  fire-offices  will  be  obliged  to 
increase  the  rate  of  premiums  upon  such 
insurances  much  beyond  what  the  honest 
tradesman  ought  to  pay — or,  to  decline 
the  insurances  of  new  shopkeepers ;  thus 
saddling  the  upright  and  prudent  with  a 
risk  they  should  not  bear. 

Incendiary  fires  have  been  very  numerous 
during  the  past  year  in  many  agricultural 
districts.  The  counties  of  Essex  and  Suffolk, 
being  the  scenes  of  many  of  these  agrarian 
outrages.  Lord  Thurlow  has  been  out,  night 
alter  night,  with  his  engine  and  fire-brigade, 
to  extingatsh  the  numerous  fires  that  have 
occurred  within  a  few  miles  of  his  mansion 
at  Ixworth.  Although  undiscovered  for  a 
time,  the  perpetrators  of  the  mischief  have 
in  several  instances  been  apprehended,  and 
dealt  with  as  such  pests  to  society  deserve. 
It  will  have  been  seen  that  Mr.  Payne  still 
continues  to  hold  '*  courts  of  inquiry,"  upon 
all  fires  of  doubtful  origin  within  his  district. 
There  can  be  no  doubt  that  great  benefit  has 
resulted  from  these  proceedings ;  and  it  is 
highly  desirable  that  an  Act  of  Parliament 
should  be  passed  legally  authorising  the 
holding  of  these  courts,  and  giving  full 
power  (at  present  generally  disputed)  to  the 
coroners,  to  act  upon  die  verdicts  given 
on  such  occasions.  In  his  last  annual  Re- 
port to  the  Court  of  Common  Council,  Mr. 
Payne,  after  thanking  the  members  of 
the  court  for  the  consideration  with  which 
they  had  been  pleased  to  receive  these  com- 
munications, says :— '*  I  request  permission 
to  remark  that,  in  one  of  those  cases  the  evi- 


dence implicated  two  men  as  having  wilfully 
set  fire  to  a  house  in  the  night-time  (in  which 
about  thirty  persons  were  residing),  that 
these  men  were  spprehended  soie/jf  and  en- 
tirelf  in  consequence  of  the  facts  elicited  at 
the  inquest,  and  were  convieted  and  trans- 
ported for  life.  And  1  have  the  satisfisetion 
to  state  that,  during  the  five  months  which 
have  elapsed  since  the  conviction,  there  have 
been  only  three  fires  in  London  and  Sooth- 
wark  requiring  investigation ;  whilst,  during 
the  seven  previous  months  of  the  year,  then 
were  as  many  as  nineteen,  and  some  of  tiie 
officers  of  the  Fire  Insuranoe  Companies 
have  stated  that  that  conviction  has  had 
a  most  beneficial  effect  in  checking  tnoen- 
diarism  in  the  metropolis." 

Thb  London  Fibb  Establishmbmt, 
under  Mr.  Braidwood's  superintendence, 
witli  the  able  assistance  of  Messrs  Fogo, 
Coif,  Staples,  and  Henderson,  district  fore- 
men, continue  to  discharge  the  duties  of 
their  calling  with  their  wonted  zeal  and  in- 
trepidity. If  the  occasions  for  extraordinary 
exertion  have  not  been  very  numerous  during 
the  past  year,  they  have  been  at  least  suffi- 
cient to  show  that  there  was  no  fialUng  off 
in  the  etprit  du  eorpt, 

Thb  Wbbt  or  England  Firemen^  under 
Mr.  Connorton,  still  maintain  the  sbbm  con- 
spicuous position  they  have  so  long  held. 
In  alacrity  of  turning  out— in  speed  of  tra- 
velling, and  in  xealons  and  judicious  exer- 
tion— they  are  second  to  none.  Their 
prompt  arrival  and  praiseworthy  oonduct  at 
many  of  last  year's  fires  drew  forth  marked 
commendations,  and  in  -more  than  one  in- 
stance led  to  the  most  flattering  encomiume 
being  forwarded  to  their  employers. 

Thb  Rotal  Socibty  for  the  Pbotbo- 
noN  of  Lifb  from  Firb  have  not  been 
found  wanting  during  the  past  year.  At 
the  lamentable  tragedies  in  Lamb-street, 
Spitalfields,  and  King  William-street,  City, 
circumstances  were  such  as  to  render  the 
exertions  of  the  conductors  unavailing.  Is 
the  former  instance,  the  want  of  timely 
notice,  and,  in  the  latter  case,  the  extrene 
rashness  and  want  of  presence  of  mind  of 
the  persons  in  jeopardy,  rendered  reaene  im- 
possible. On  reference  to  the  preoediag 
narratives,  it  will  be  seen  that  whenever  the 
fire-escape  conductors  have  been  promptly 
apprised  of  the  need  of  their  aerviees,  those 
services  have  been  moat  efficiently  rendered, 
every  difficulty  has  been  surmounted— every 
danger  braved.  In  consequence  of  the  gal- 
lant rescue  of  Mr.  Walsh  and  family  in 
Bunhill-row,  in  January  last,  the  pariah- 
ioners  of  St.  Luke's  determined  upon  hav- 
ing an  escape  stationed  in  that  parish,  and 
entered  into  an  arrangement  with  the  Royal 
Society,  who  promptly  carried  out 
resolutions. 


ELECTBO-OHBMICATi  DECOMPOSITION. 


The  annexed  engraTing  represents   the 
Heyal  Soeiei^s  Balcony  FSre'tteape,  the 
joint  production  of  several  inventors  whose 
plans  were  combined  and  saccessfuUy  car- 
ried out  by  Clarke,  the  Society's  bnilder. 
This  escape  consists  of  a  strong  msin  ladder, 
38  feet  high,  monnted  on  one  of  Wivell's 
carriages ;  a  light  framed  balcony,  capable  of 
holding  four  or  five  persons,  runs  upon  iron 
tramways  affixed  to  the  sides  of  the  ladder. 
The  balcony  is  capable  of  being  raised  to 
the  top  of  the  ladder  by  a  rope  passing 
under  a  polley  at  the  lower  part  of  the  car- 
riage.   The  back  of  the  balcony  can  be 
lowered  to  the  horisontsl  position,  when  it 
forms  a  bridge  from  a  window  to  the  bal- 
cony.   A  second  ladder  slides  upon  the  first, 
and  can  be  raised  to  a  height  of  about  50  feet, 
by  a  rope  carried  like  the  former,  through 
a  pulley  at  the  bottom  of  the  carriage.  The 
adTantages  claimed  for  this  escape  are— the 
great  height  to  which  it  can  be  elevated,  and 
flie  convenient  mode  of  descent  it  offers  to 
the  parties  needing  it. 

This   escape   has   been   adopted  at  the 
Royal  Society's  stations  at  the  Royal  Ex- 
change, Trafalgar-square,  Eaton-square,  and 
Knightsbridge- green.    This  fire-escape  is 
the  int  by  which  life  was  saved  from  fire 
within  the  city,  vis.,  at  the  fire  in  Newgate- 
atreet,  July  19,  1846,  within  three  months 
of  the  Royal  Exchange  Station  being  formed. 
A  pnblic  meeting  of  the  subscribers  to  the 
Roysl  Society  was  held  in  the  Council  Cham- 
ber of  the  Guildhall,  London,  on  the  14th 
of  May  last,  the  Right  Hon.  Sir  James  Duke 
(Lord  Mayor),  in  the  cliair,  when  numerous 
honorary  and  pecuniary  rewards  were  given 
to  parties  who  hsd  distingainhed  themselves 
in  saving  life  from  fire.    A  detailed  report 
of  the  Society's  affairs*  was  read  to  the 
meeting,  in  which  the  Committee  regretted 
that,  **  notwithstanding  the  very  frequent 
proofs  afforded  of  the  public  benefit  accru- 
ing from  their  fire-escape  stations,  they  can- 
not obtain  a  more  speedy  augmentation  of 
their  number,  and  thereby  do  more  for  the 
perfecting  of  the  original  design  of  the  So- 
ciety, vix.,  to  provide,  station,  and  main- 
tain fire-escapes  throughout  London,  at  dis- 
tances of  half  a  mile  from  each  other.    The 
deaths  caused  by  inability  to  escape  from 
houses  on  fire  in  the  metropolis  have,  during 
the  past  three  yean,  grtatly  deeretuedt  and 
they  feel  assured  that,  could  the  stations  be 
so  extended,  the  bahb  exsult  would 

ATriND  IN  AN  INCBBASBD  RATIO,  beeaU99, 

ewerj  station  formed  in  what,  at  the  present, 
are  intervening  localities,  must  grbatly 
AID  TBI  irFxcnvn  working  of  thk 

WHOLB. 


•  Coptoi  of  which  may  be  had  at  No.  169,  Fleet- 
street. 
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"  Every  station  costs  the  Society  for  the 
first  expenses  of  building  fire-escape,  watch- 
box,  tarpaulin,  &c.,   about  70/.,  and  the 
annual  cost  of  maintaining  each,  with  a 
Conductor,  averages  about  80/. ;  and  your 
Committee  take  this  public  opportunity  of 
stating,  that  having  an  earnest  and  great 
desire  to  extend  this  great  public  good  all 
over  London,  they  will  endeavour  to  estab- 
lish a  fire-escape  station  in  any  district  half 
a  mile  distant  from  the  next  station,  where 
parochial  oflBoers  will  so  far  co-operate  with 
them  as  to  vote  a  donation  of  50/.  towards 
the  first  expenses,  and  10/.  10s.  a  year  to- 
wards the  annual  expenses,  and  inut  to  the 
good  feeling,  the  liberality^  and  the  sblf- 
iNTBRBSTof  thc  inhabitants  of  such  district, 
to  contribute  sufficient  funds  to  continue  the 
eame  in  a  elate  of  efficiency.^* 

The  report  concluded  by  obserring  that, 
"The  results  attending  the  operations  of 
the  Institution,  during  the  past  year,  con- 
firm the  Committee  in  their  determination 
steadily  to  persevere  in  advocating  the 
cause.  They  have  no  desire,  on  the  one 
hand,  to  exaggerate  the  good  they  have 
been  able  to  effect,  or  to  presume  upon  it ; 
neither,  on  the  other  hand,  can  they  expect 
that  at  every  fire  where  their  assistance  ie 
rendered,  it  will  necessarily  result  in  the 
preservation  of  those  endangered  ;  but, 
from  a  review  qfthepaet,  they  feel  it  to  be 
the  bounden  duty  of  all,  as  careful  house- 
holders, as  good  citizens,  or  benevolent 
Christians,  to  eupport  euch  a  practical 
means  for  the  pretervation  of  human  life 
ae  thit  Society  affordai  for  while  they 
strongly  feel  that  to  the  blessing  of  Ood 
alone  every  instance  of  preservation  must 
be  attributed,  yet  that  bleesing  ie  not  to  be 
expected  \f  the  uee  of  means  be  neglected." 

December,  31,  1849.— Return  of  fires 
attended  and  lives  saved  since  January  1  :— 

Number  of  stations — 26  increased  to  27 
Fires  attended— 220.    Lives  saved— 18. 
29,  Alflred-Btraet,  lallngton,  Feb.  19,  1850. 

ELBOTRO-CHBlflCAL   DBC01fP08ITI0N-~MR« 
BAIN   IN   RBPLT   TO   MR.  BAGGS. 

Sir, — It  is,  alas,  the  universal  lot  of 
inventors,  so  soon  as  their  labours  are 
crowned  with  success— either  in  the  way 
of  fame  or  fortune — to  be  beset  by  a  host 
of  pirates,  and  pretenders  to  "  priority 
of  invention  ;**  and  it  is  just  the  same 
whether  the  invention  has  been  the 
thought  of  a  moment,  and  its  realization 
the  work  of  a  few  hours ;  or,  as  in  the 
case  of  my  chemical  telegraphs — it  is  the 
result  of  many  years  of  study,  hard 
labour,  and  a  great  expenditure  of  money. 
During  the  whole  course  of  my  eiForts 
in  extending  scientific  principles  to  use- 
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All  purpoiM,  I  have  ne^er  knoiainglif 
neglected  to  reoogniie  and  acknowledge 
the  legitimate  claims  of  mj  fellow-labour- 
ers in  the  same  field ;  but  I  must  decline 
to  recognise  ipurioue  and  imaginary 
claims,  such  as  that  set  up  by  Mr.  Isham 
Baggs  in  your  last  Number  (page  163). 

Whilst  1  was  exhibiting  my  printmg 
telegraph  at  the  Polytechnic  InstitutioD, 
in  1841,  Mr.  Baggs  came  there  with  his 
patent  method  o\  printing  by  electricity ^ 
which  was  publicly  exhibited  and  lec- 
tured upon  by  the  professors  of  the  In- 
stitution (in  the  same  way  as  my  printing 
telegraph) ;  and  I  saw  the  process  and 
heard  the  lectures  over  and  over  again, 
just  as  the  public  and  Mr.  Baggs  saw  the 
exhibition  of  my  telegraph,  and  heard 
the  explanation  thereof. 

I  was  not  at  that  time  aware  that  Mr. 
Baggs  professed  to  have  discovered  any 
new  principle,  but  had  merely  applied  a 
well-known  chemical  fact  (electric  de- 
composition) to  the  purposes  of  printing 
in  colours. 

Not  being  aware  of  what  had  pre- 
viously been  done,  I  spoke  to  Mr  Baggs 
about  the  application  of  this  principle  to 
my  telegraph,  whereupon  he  offered  to 
sell  me  a  license  for  that  purpose.  On 
making  inquiry,  however,  I  found  that 
the  principle  of  electro- chemical  decom- 
position had  been  applied  to  telegraphs, 
and  actually  patented  two  years  bejore, 
by  Mr.  Davy. 

At  page  143  of  your  35th  volume,  I 
find  a  faithful  abstract  of  Mr.  Baggs' 
patent  specification.  In  the  first  place, 
patterns  were  formed  by  pieces  of  differ- 
ent metals,  and  placed  upon  cloth  or 
paper  moistened  with  a  solution  of  car- 
bonate of  soda,  which  received  coloured 
marks  from  the  metals  when  a  galvanic 
current  passed  through  them.  Secondly, 
platinum  wires  were  bedded  in  a  glass 
plate,  and  paper  moistened  with  iodide 
of  potassium  printed  upon  by  frictional 
electricity.  Mr.  Davy's  patent  of  1839, 
accordmg  to  Mr.  Baggs'  own  statement, 
includeU  the  use  of  platinum  toiret^ 
iodide  of  potaeeium,  and  etarch,  the 
printing  being  effected  by  an  electric 
current  I 

There  is  not,  however,  either  in  the 
patents  of  Mr.  Davy  or  Mr.  Baggs  any 
chemical  solution  available  for  the  pur- 
poses of  rapid  telegraphic  communica- 
tion ;  none  of  the  ingredients,  as  used 
by  them,  being  sufficiently  sensitive 
to  be  acted  upon  quickly  by  such  feeble 


enrrenta  of  eleotrioity  u  ava  ftUainable 
at  the  termini  of  long  telegraphle  wfa^ei. 
Mr.  Davy  was  well  aware  of  thb  dafaot, 
and  therefore  did  not  use  the  eurrenia 
from  a  distance  to  deeompoee  the  mate- 
rial employed,  but  made  these  currents 
act  upon  masnetio  needles  which  oom- 
nleted  the  circuit  of  a  supplementary 
oattery  in  close  proximity  to  the  che- 
mically prepared  fabric ;  this,  however, 
was  an  exceedingly  slow  process  and  re- 
quired several  wires  for  its  working. 

Now  I  have  effectually  overcome  all 
the  difficulties  that  stood  in  the  way  of 
rapid  telegraphic  communication  by 
electro* chemical  decomposition ;  not  by 
means  of  anything  that  has  been  pa- 
tented or  discovered  by  Mr.  Dary,  nor 
by  Mr.  Baggs,  but  by  combining  and 
arranging  principles,  electrical,  chemi- 
cal, and  mechanical  (all  of  which  are  of 
themselves  patent  to  the  whole  world), 
so  as  that,  by  means  of  a  single  wire-^ 
the  earth  forming  half  the  circuit — I 
can  transmit  and  record  by  the  current, 
even  through  the  largest  circuit,  con- 
ventional signs  at  the  rate  of  one  tMou- 
sand  letters  per  minute ;  and  also  pro- 
duce a  fao-simile  of  any  writing,  printing, 
drawing,  &o.  The  arrangement  and 
combination  of  these  known  principles, 
so  as  to  produce  this  result  (never  here- 
tofore accomplished)  constitutes  my  i»> 
vention,  and  I  am  not  indebted  to  Mr. 
Baggs  for  any  assistance ;  nor  is  he,  or 
any  other  person,  entitled  to  share  any 

Eortion  of  this  invention  with  me.  I 
ave  never,  in  practice,  employed  any  of 
the  solutions  or  processes  mentioned  and 
claimed  in  Mr.  Bagg's  patent,  having 
by  long  continued  expenmenu  disco- 
vered far  more  suiubie  ones  for  this 
purpose.  Apologising  for  the  length  of 
this  letter,    I  am.  Sir,  yours,  &o., 

A.  Baiv. 

Bammenmith,  March  5,  1S49. 


spaciriOATioNs  of  xnolisb  patkmts  bk- 

B.OLLKD     DURING     THB    WXSK     BNOINO 
MARCB  14th,  1850. 

RiCBAan  Archibald  Bboom an,  Pleet- 
street,  patent  agent  Fbr  certain  improve- 
ments  in  draught- horses'  saddies,  harness, 
and  saddle-trees.  (A  communication.)  Pa- 
tent dated  September  13,  1849. 

Claims, — 1.  The  employment  of  wrooflit 
or  cast  iron  for  the  parposes  described 
[that  is  to  say,  for  the  manofactnre  of 
those  parts  of  saddlery  and  harness  which 


iNCHuni  momoAfioiri  nnoixn  DUBnre  tbb  wdk, 
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hum  hiOtrto  Wii  made  of  a  ooaiblaaltoii 
•f  woodt  iron,  and  leather.] 

8.  A  mode  ai  oonitnioting  eart  and  oUier 
•addles,  ^taohope,  and  other  pads,  with 
steel  plates,  or  hinge  Joints,  so  as  to  reader 
them  self-adjnstlDg. 

Dayid  Stbpbbnb  BmowVf  of  the  Old 
Kentoroad,  Sonrej,  gentleman,  t^etrtaln 
impmMm§ni9  in  appmmfui  or  <M/niMe»fe 
for  tk§JSmiffMtion  of  pHm$9.  Patent  dated 
September  13, 1849. 

CiMiiie.— 1.  The  eomblnatton  in  appara- 
tna  or  inatmments  for  fdmigating  parpoees 
of  a  magasine  eontaining  the  fomigatlBg  sab- 
etanoe  with  a  oylinder  and  eihansting  fan  or 
wheel,  whereby  the  smoke  is  drawn  in  at  one 
part  of  the  ejlinder  and  drlTen  out  another, 
and  whereby  also  the  atmoepherio  air,  neoes- 
sary  for  the  eombnstion  of  the  fumigating 
substance,  is  drawn  into  it  by  the  said  fin  or 
wheel. 

2.  The  employment  in  snoh  apparatus 
or  instruments,  as  aforesaid,  of  a  moveable 
enrred  pipe  for  giring  the  required  direo* 
tion  to  the  smoke. 

3.  A  fumigating  stove,  in  the  general 
arrangement  and  combination  of  parts  of 
which  the  same  consists. 

4.  An  apparatus  for  fumigating  by  means 
of  the  vapour  of  liquid  substances,  in  the 
general  arrangement  and  combination  of 
parts  of  which  the  same  consists. 

Hbn&t  Attwood,  late  of  Goodman's- 
fields,  Middlesex,  and  John  Renton,  late 
of  Bromley,  in  the  same  county,  engineer, 
but  now  both  of  Pimlico,  in  the  same 
oounty.  Vor  eertam  improvemenit  in  the 
nutm^aeiure  qfttarck,  mid  oiker  like  arti- 
ele$  qf  eommeree,  Jrim  farinaeeou8  and 
ieguminout  aub§taneu.  Patent  dated  Sep- 
tember 13,  1849. 

Claims, — 1.  The  employment  of  a  solu- 
tion of  lime,  in  conjunction  with  chloride  of 
sodium  or  salt  in  water,  in  the  manufacture 
of  starch  and  other  like  articles  of  commerce, 
and  that  either  before  or  after  the  rice  is 
ground,  crushed,  or  broken. 

2.  The  employment,  in  the  manufacture 
of  atarch,  of  lime-water  prepared  from  lime 
and  cold  water. 

3.  The  employment,  in  the  manufacture 
of  starch,  of  long  shallow  troughs,  in  con- 
nection with  an  exhaust  pump,  for  the  pur- 
pose of  depositing  from  the  water  discharged 
by  the  pump  any  remainder  of  starch. 

[The  details  of  this  invention  in  our  next 
Number.] 

Thomas  Mabsdbw,  Salford,  machioe- 
maker.  Fbr  improvetmnU  in  maehinirif 
for  kecklinff,  combing,  or  dmoimg  flax, 
wool,  and  other  flbrouo  eubeUmees,  Patent 
dated  September  13, 1849. 

The  patentee  describes  and  elaims— 

|«  Thio  ooa^UaatioBi  in  ooe  machJuOf  of 


ftho  two  iystoau  of  hoddingi  thai  is  to  lay, 

etusinff  the  Arst  set  of  hookies  to  enter  the 
strlok  in  an  oblique  posttloB,  and  the  seoond 
to  enter  it  at  right  angles. 

8.  Caushig  the  heokling  enrfhees  to  novo 
to  and  from  the  material  by  a  cam  motion. 

8.  Applying  tho  oardiag  oylinder  as  a 
doffing  cylinder. 

Bdwiw  Hbtwood,  Gloebum,  York,  do« 
signer.  For  improoomonie  in  plain  and 
omamonial  weaving.  Patent  dated  Sep- 
tember 13, 1849. 

These  improvements,  which  could  not  bo 
inteUigibly  described  without  the  help  of 
illustrative  engravings,  relate— 

1.  To  cross  weaving. 

2.  To  arrangements  for  opening  two  sheds 
in  the  work,  in  order  that  two  shuttles  I6r 
ornamenting  and  weaving  the  fabric  may 
be  thrown  rimultaneously.    And, 

3.  To  certain  arrangements  for  actuating 
the  ornamenting  shuttle  in  Jacquard  looms. 

Benjamin  Qoodfbllow,  Hyde,  Chester, 
engineer.  F^  certain  improvemente  in 
eteam  enginee.    Patent  dated  September  13, 

1849. 
The  patentee  describes  and  claims— 

1.  A  peculiar  arrangement  and  construe- 
tion  of  double-cyUnder  engine,  in  which 
the  high-pressure  cylinder  is  made  to  serve 
as  the  piston  of  the  one  in  which  steam  is 
worked  expansively. 

2.  A  peculiar  construction  and  mode  of 
working  steam  valves,  applicable  to  the 
above  description  of  engine,  and  to  those 
worked  on  the  expansive  principle  gene- 
rally. 

Jambs  Pottbb,  Manchester,  machinist. 
Fbr  certain  improvemente  in  tpifininff  and 
doubling  machinery.  Patent  dated  Septem- 
ber 13, 1849. 

These  improvements  consist  in  several 
mechanical  arrangementa  for  actuating  the 
delivery  rollers,  spindles,  &g.,  and  effecting 
the  various  motions  in  certain  mules  and 
doubling  machines  of  a  peculiar  construc- 
tion, which  were  specified  under  two  for- 
mer patents  granted  to  Mr.  Potter  in  1831 
and  1842. 

RoBB&T  Gbifviths,  Havrc,  engineer. 
For  improoemente  in  eteam  enginee  and  m 
propelling  veeeele.  Patent  dated  September 
13, 1849. 

The  patentee  describee  and  claims : 

1.  The  application  of  a  sun  and  planet 
wheel  gearing  to  the  main  shaft  of  a  pro- 
peller, for  the  purpose  of  increasing  its  speed. 

2.  The  application  of  two  or  more  air- 
pumps  to  boat  engines,  for  the  purpose  of 
equalising  and  regulatlDg  their  motion. 

3.  The  use  of  an  apparatus  for  indicating 
the  force  of  the  currents  of  water  at  differ- 
ent parts  of  the  stem  of  a  vessel,  in  order 
that  tho  propeller  may  bo  adapted  to  the 
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lines  of  the  Teieel.  This  appentas  oooftieCi 
of  ft  number  of  ipherei  mede  fast  to  trani- 
▼ene  rods  attached  to  the  bottom  of  verti- 
cal  rods,  which  are  made  fast  at  top  to  other 
transrerse  rods  connected  to  balance  springs 
on  deck. 

4.  A  self-regnlating  pitch  propeller,  which 
consists  of  a  hollow  sphere  on  the  boss» 
into  which  the  ends  of  the  blades  fit  looselj. 
These  blades  are  attached  to  lerers,  the  free 
ends  whereof  bear  agunst  arms  fixed  in  a 
collar,  sliding  on  the  main  shaft,  which 
bears  against  a  lever,  connected  to  a  spring 
placed  inside  the  Tcssel,  and  capable  of  ad- 
jastment.  By  this  arrangement  the  speed 
of  the  ire ssel  itself  will  determine  the  pitch 
of  the  blades,  inasmuch  as  when  the  resis- 
tance offered  to  them  is  great,  their  pitch 
will  be  diminished  in  proportion  to  the  re- 
siliency of  the  spring,  which,  throngh  the 


interrention  of  the  lever,  resists  the  sliding 
back  of  the  collar  slong  the  shaft  (the  arms 
fixed  to  the  collar  bearing  against  the  ends 
of  levers  attached  to  the  blades),  and  thereby 
coonteracta  the  inclination  of  the  blades  to 
assume,  under  increased  pressure,  a  poeition 
at  right  angles  to  the  shaft. 

Apoluon  Pibres  Prbtbbm,  Havre, 
France.  For  iwqnrovemenit  at  tke  eon$irue» 
tion  of  eoffee  ami  tea  pot$,  and  im  i^paraiMM 
for  eookmg,  and  in  tgpparaiHM  for  grinding 
and  roatiing  eojfoo.  Patent  dated  Septem- 
ber 13, 1849. 

Edmb  Auoustin  Chamroy,  Rue  du 
Faubourg  St.  Martin,  Paris,  ^br  a  new 
ogoiem  ^  railway,  denominaied  (heiietfid) 
holieai  railway  i  and  a  circular  chariot.  Pa- 
tent dated  September  13, 1849. 

[Particulars  of  the  two  last  patents  in 
our  next.] 
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ThomM  Irving  Hill,  of  Claphmn,  Surrey,  gen- 
tleman, for  certain  improf  omenta  in  the  treatment 
of  copper  and  other  ores,  and  obtaining  producta 
therefrom.    March  9  i  six  months. 

Richard  Holdaworth,  of  the  firm  of  Holdtworth 
and  Co.,  cotton  apinnen,  and  William  HolgatOi  en- 
gineer, for  improvementa  in  apparatus  and  machi- 
nery for  warping  worsted,  cotton,  and  other  flbroui 
materials.    March  1 1 ;  six  months. 


William  Crane  Wilklna,  of  Long  acre,  Middle- 
sex, engineer,  for  certain  improvementa  in  Tentf- 
lating,  heating,  and  lighting,  in  lamps  and  candle- 
atickt,  in  the  manufacture  of  candles,  and  in  the 
apparatus  to  be  used  for  such  purposes.  March 
ll ;  six  montlis. 

James  Nasmyth,  of  Lille,  France,  engineer,  for 
improvements  in  the  meUiod  of  obtaining  and 
applying  heat.    March  12 ;  six  months. 
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Joseph  Gardner  ...m..m  Birmingham  ...... ......m«<... Invalids'  supporter,  or  bed- 
rest 
}r  An  implement  for  distrlbiit- 
I  log  Mid  sowing  seed,  and 
Yauzhall ^  for  a  strickle  or  tool  for 
I  regulating  the  quantity  of 
L     teed  In  the  said  Implement. 

Doane,  Dray,  ft  Deane,  King  WUUam-street Railway  break. 

Thomas  Waddington.M  Manchester A  self-adjusting  dip  for  gaiters 

and  leggings. 
Richard    Harris    and 

Sons Leicester ^ A  polka. 

Thomas  John  Marshall  Blshopsgate-street  Without Dandy  roller  for  letter  and 

note  paper. 
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IfBMBS.   FBACI  AND  BYAKS's  PATBNT  PIBTON  AND  EXPANSION  JOINT. 

[PAtont  dated  Septembet  fiO,  1849.    Spedfiofttloii  enrolled  Mareh  SO,  1850.    Patentees,  Messn.  William 

Peace  and  Edward  Eyans,  Engineera,  Haigh  near  Wigan.] 

Paum  Pitton. 

FifiSTLT,  this  invention  hiB  relBtion  to  tlie  pistonB  of  eteam  engines,  and  has  for 
its  object  to  supersede  the  necessity  of  employing  bolts  and  nuts  in  die  construction 
thereof,  as  usual^  the  loosening  and  breakage  of  suBh  bolts  and  nuts  having  frequently 
been  the  means  of  causing  great  loss,  expensci  and  delay  in  repairs.  The  upper  and 
lower  parts  of  this  piston  are  made  in  one  solid  piece  of  metal,  with  a  recess  to  admit 
of  suitable  packing,  whereby  the  joint  or  part  in  contact  with  the  side  of  the  cylinder 
may  be  made  tight.  Fig.  1  is  a  vertical  section  of  a  piston  thus  eonstructed,  with 
its  rod :  a,  a,  a,  a  represent  the  body  of  the  piston,  the  upper  and  lower  parts  being 
in  one  piece ;  g  is  the  lower  part  of  the  piston  rod ;  e,  e,  c,  e  are  the  outwud  metallic 
packing  rings,  which  are  kept  close  to  the  cylinder,  and  also  elose  to  the  upper  and 
lower  parts  of  the  recess  in  which  ihey  are  placed,  by  a  spring  of  steel  or  other  metal 
acting  on  the  back  of  them,  as  is  customary.  The  paelung  rings  e,  c^  e^  d  are  made 
level  on  the  surfaces  which  oome  in  contact  with  eacn  other,  as  shown  in  te  ragrav- 
ing,  fig.  1 ;  and  the  ring  which  presents  the  larffest  base  inwards,  and  againat  which 
the  back  spring  acts,  must  be  made  either  ratner  thinner,  as  at  e^  bo  that  H  shall 
not  touch  tne  cylinder  side,  or  it  may  be  made  of  softer  material  than  the  olher  ring, 
so  as  to  wear  awav  ikster ;  the  object  of  both  plans  being  that  the  softer  or  narrower 
ring  may  always  be  pressing,  by  the  bevel  part,  both  upwards  and  downwards,  as 
well  as  horizontally,  and  thus  keep  the  upper  and  lower  surfaces  of  the  recess  tight 
at  the  same  time  that  the  joint  to  the  cylinder  side  is  also  kept  tight.  Fig.  2  u  a 
horizontal  section  through  the  centre  of  the  piston,  showing  the  mode  of  construc- 
tion when  the  above  amngement  is  adopted :  /,  /,/  are  oells  or  hollows  In  the  body 
of  the  piston,  made  for  the  sake  only  of  diminishing  the  weight  \  ce  the  outer  pack- 
ing rings  \  and  b  b  springs  acting  against  the  back  of  the  packing  rings.  The  springs 
are  represented  as  being  spiral,  but  any  other  kind  of  spring  may  be  substituted. 

Instead  of  the  springs  and  rings  above  described,  a  ring  of  vulcanized  Indian- 
rubber,  or  other  elastic  material,  may  be  used,  as  shown  at  d  in  fig.  3.  In  this  caae 
the  upper  and  lower  parts  of  the  recess  will  be  kept  tight  by  the  elasticity  of  the 
packing  behind,  whilst  at  the  same  time  the  packing  rings,  c  c,  will  be  kept  close  to 
the  side  of  the  cvllnder.  Fig.  4  is  a  horizontal  section  through  the  centre  of  the 
piston,  showing  tne  hollows  or  cells  ^/,/;  «« is  a  metallic  ring,  which  is  inserted 
round  and  against  the  edges  or  divisions  of  the  cells,  to  prevent  the  elastic  paeking 
d  from  getting  into  themi  and  also  for  the  packing  to  act  against.  Fig.  5  is  a  ske- 
leton view  cf  tne  piston  without  the  packing  rings,  intended  merely  to  show  the  cells 
and  the  divisions  therein. 

Exptmtion  Falve, 

Secondly.  This  invention  consists  of  an  elastic  or  expansion  joint  for  the  pipes  of 
steam  engines  and  boilers,  pumps  and  air-vessels,  wbish  joint  is  so  constructed  as  to 
admit  of  the  expansion  and  contraction  consequent  on  the  variations  of  temperature 
to  which  they  may  be  exp 
shocks  attending  the  altern 

pipes  or  joints.    The  joint , ^,  „^,  ^,  .„«  ^„^ 

elevation,  fig.  8,  of  two  wrought  iron  circular  plates  B  B,  riveted  or  otherwise  attached 
to  the  cast-iron  flanches  of  the  steam,  air,  or  water  pipes  A  A,  and  which  form,  when 
thus  attached,  wrought-iron  extensions  of  the  cast-iron  flanches.  The  plates  are  also 
fastened  together  at  the  outside  edges,  so  as  to  be  perfectly  tight,  by  inserting  between 
them  a  metal  rine  C,  with  a  vulcanised  Indian-rubber  washer  on  each  side  of  it,  and 
bolts  and  nuts  holding  the  two  plates  together  against  these  washers  and  the  ring. 
Or,  the  plates  may  be  made  tight  at  the  outer  rim  by  inserting  a  perforated  ring  of 
metal  between  them,  and  riveting  the  whole  together,  as  represented  in  the  vertical 
section,  fig.  7,  and  end  elevation,  fig.  9,  the  rivets  being  passed  both  through  the 
plates  and  the  ring.  It  will  be  observed  that  in  both  m<^es  Of  fkstenings  the  outer 
ring  keeps  the  flanches  of  the  pipes  and  the  rivets  therein  far  enough  apart  to  admit 
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of  the  elongation  of  the  pipe,  without  bringing  the  ends  of  the  cast-Iron  pipes  in 
contact  with  each  other;  tne  elasticity  of  the  wrought-iron  plates  admitting  of  such 
yariation  in  the  length  without  fraoturing  the  pipes  or  breaking  the  joints. 

Clainu, 

First,  Making  the  pistons  of  steam  engines,  both  top  and  bottom,  in  one  solid 
piece,  having  a  recess  for  the  packing,  and  the  adaptation  thereto  of  packing  rings 
of  the  peculiar  form  and  construction  before  descrioed. 

S0amd.  The  elastic  or  expansion  ioint,  for  steam-engine  boiler  and  other  pines, 
formed  of  wrought-iron  plates  attacned  to  the  flanches  of  the  pipes,  as  beibre 
described. 


ELICTKIC  TBLIORAPHS.— RXFLT  OV   UB.   BAKBWBLL  TO   MR.   BA.1N. 


Sir, — I  am  obliged  again  to  claim  room 
for  reply  to  Mr.  Bain's  misrepresenta- 
tions respecting  my  Copying  Telegraph, 
and  to  notice  the  equivocations  with 
which  he  evades  the  points  I  allude  to 
in  my  former  communication. 

Mr.  Bain  asserts,  that  my  copying 
telegraph  is  an  imitation  of  his  invention 
patented  in  1843,  and  he  attempts  to 
prove  the  assertion  by  a  few  simple  in- 
terrogatories. Without  objecting  to  this 
curious  mode  of  proof,  it  appears  that 
what  Mr.  Bain  wishes  to  establish  bv 
his  five  interrogatories  is,  that  in  ail 
copying  or  printing  telegraphs,  synchron- 
ous movements  of  the  distant  corre- 
sponding instruments,  are  essential  to 
tne  correctness  of  their  action ;  that  the 
means  of  attaining  that  object  are  shown 
in  his  specification  of  1848 ;  and  that  I 
have  adopted  those  means  in  my  inven- 
tion. To  dispose  of  these  questions,  it 
might  be  sufficient  to  state  the  undis- 
puted fact,  that  the  professed  object 
was  not  accomplished  by  the  arrange* 
ments  specified.  The  plan  described  by 
Mr.  Bain  for  copying  types  is,  indeed, 
altogether  impracticable,  and  I  challenge 
him  to  state  whether  he  has  ever  ob- 
tained a  single  line  of  legible  words  by 
that  means.  Synchronous  step-by- step 
movements,  caused  by  electro  -  magnets, 
had  been  accomplished  before  Mr.  Bain's 
invention,  but  the  attainment  of  syn- 
chronous continuous  motion  in  separate 
rapidly -moving  instruments,  was,  I  be- 
lieve, never  accomplished  before  my  in- 
vention. In  confirmation  of  this  I  may 
state,  that  when  I  exhibited  my  instru- 
ments to  the  Managing  Director  of  the 
Electric  Telegraph  Company,  he  said,  I 
had  accomplished  what  the  most  eminent 
scientific  men  had  declared  to  be  impos- 
sible. 


Mr.  Bain  invites  your  readers  to  visit 
the  £nrolment-office  to  inspect  his  spe- 
cification of  1843,  well  knowing  that 
scarcely  any  one  would  take  that  trouble. 
Let  him  publish  that  part  of  the  speci- 
fication relating  to  the  telegraph,  and 
then  it  will  be  seen  by  all  whether  any 
of  the  original  arrangements  are  retained 
in  '*  the  patmt  copying  telegraph  in  its 
improved  state,**  and  whether  I  have 
adopted  any  one  of  those  mechanical 
arrangements;  all  of  which  have,  in- 
deed, been  abandoned  by  their  author  as 
useless.  I  this  day  inspected  the  specifi- 
cation again,  and  have  had  my  former 
impression  confirmed,  that  the  invention 
only  refers  to  the  copying  of  types,  and 
that  Mr.  Bain  had  then  no  idea  of  the 
means  of  copying  writing.  The  follow- 
ing extracts  clearly  show  this  to  have 
been  the  extent  of  his  proposed  means 
of  communication : 

"  Sheet  6  shows  the  arrangement  for 
taking  copies  of  surfaces,  for  instance^ 
the  surface  of  printer* s  types,  at  distant 

E laces.*' — *<  When  a  communication  is  to 
e  sent,  I  proceed  in  the  following  man- 
ner :  /  first  set  up  the  types  of  which 
the  communication  is  composed  in  a 
metal  frame  in  the  usual  manner." 
Again :  "  The  operator  having  set  up 
the  types,**  &c.  In  several  other  places 
the  types  are  spoken  of  as  the  only 
means  of  effecting  a  communication,  and 
not  a  word  about  transmitting  copies  of 
writing. 

Mr.  Bain  lays  much  stress  on  the  em- 
ployment of  pendulums,  which  make 
and  break  the  electric  current;  but  he 
can  scarcely  claim  the  invention  of  pen- 
dulums ;  and  the  objects  for  which  1  em- 
ploy them  are  very  different  from  those 
indicated  in  his  arrangements.  He  seems 
also  to  make  a  great  point  of  having 
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used  ''a  train  of  four  wheels, "  which  I 
mentioned  to  have  been  the  number 
sufficient  for  the  mechanisni  of  my  tele- 
graph. Unless  Mr.  Bain  claims  to  mo- 
nopolise all  trains  of  four  wheels,  for 
whatever  purpose  employed,  this  cavcl- 
ling  is  perfectly  childish.  The  trains  of 
four  wheels  shown  in  his  specification, 
have  for  their  sole  use  the  lowering 
gradually  of  the  flat  surfaces  to  which 
3ie  frames  of  types  and  the  receiving 
paper  are  fixed.  In  ray  telegraph  no- 
thing of  the  kind  is  to  be  found,  for  no 
such  purpose  is  requisite  ;  as  the  written 
message  transmitted  and  the  receiving 
paper  are  attached  to  rotating  cylinders 
fixed  on  their  axes. 

Mr.  Bain  refers  to  h:s  specification  for 
the  "guide  line,"  which  forms  one  of 
the  claims  in  the  specification  of  my 
patent.  I  looked  for  it  carefully ;  but  it 
was  nowhere  to  be  found. 

To  return  to.  the  charge  of  breach 
of  confidence.  I  defy  Mr.  Bain  to 
point  out,  in  any  part  of  my  inven- 
tion, a  single  arrangement  or  adaptation 
derived  from  him  that  was  not  open  to 
the  whole  world.  A  breach  of  confi- 
dence, indeed,  there  has  been,  and  a 
flagrant  one  too.  Mr.  Bain  having 
lured  from  me,  by  promise  of  present 
reward  and  future  advantages,  the  mode 
by  which  I  proposed  to  copy  writing,  in 
the  form  exhioited.  in  a  specimen  I 
showed  him,  he  immediately  retracts 
the  ofier,  sets  to  work  to  accomplish  the 
object  by  the  means  I  had  pointed  out ; 
but  not  having  succeeded  till  after  my 
patent  was  sealed  and  specified,  he  now, 
in  order  to  screen  himself,  raises  the 
cry,  "Breach  of  confidence l"  Mark 
the  evasion  about  the  promise  of  re- 
ward for  the  disclosure  of  my  plan  I 
He  does  not  positively  deny  that  he 
offered  me  500/.,  but  savs  that  my  men- 
tion of  it  is  dishonourable  I  Dishonour- 
able to  whom  ?  He  admits  having  offered 
**  a  sum  of  money,"— why  object  to  ac- 
knowledge the  amount  P  Does  he  think 
500/.  too  large  a  sum  for  the  accomplish- 
ment of  an  impossibility — which  he  states 
he  knew  it  to  be.  Here  is  an  indirect 
admission  of  the  disclosure  he  denies. 
His  letter  abounds  in  contradictions.  He 
sa}'s  it  is  dishonourable  to  state  that  he 
onered  500/.  for  the  disclosure  of  my 
plan,  yet  he  owns  to  the  offer  of  "  a  sum 
of  money.*'  He  denies  that  I  made  any 
disclosure,  yet  he  says  he  knew  that  what 


I  professed  to  do  was  impossible ;  and 
in  the  succeeding  paragraph  he  denies 
that  he  said  it  was  impossible,  for  be  had 
already  done  it  I 

Nothing  can  be  more  prepcsterous 
than  Mr.  Bain*8  claim  to  include  his  pre- 
sent arrangement  for  copying  writing 
within  his  patent  for  copying  types.  The 
objects  to  be  accomplished  arc  not  the 
same,  and  the  arrangements  for  effecting 
them  are  entirely  different.  The  two 
plans  agree  only  in  one  particular — their 
impracticability.  Without  going  some 
steps  closer  to  the  arrangements  described 
in  the  specification  of  my  patent,  there 
can  be  no  certainty  in  the  action  of  such 
instruments  as  Mr.  Bain  described.  Oc- 
casionally, legible  writing  may  be  ob- 
tained; but,  whenever  the  instruments 
require  regulation  by  the  governing  pen- 
dulum, as  they  continually  roust  do,  the 
force  of  the  controlling  check  will  dis- 
turb the  action  of  the  pendulum,  and  the 
result  will  be  a  confusion  of  marks,  in- 
stead of  legible  letters.  If  a  patentee 
were  allowed  to  appropriate  the  inven- 
tions of  others  by  including  them  in  a 
patent  specified  years  before,  there  would 
be  no  protection  to  inventors  whatever ; 
yet  such  is  Mr.  Bain's  notion  of  the  ex- 
pansive monopoly  of  his  patent  of  1842. 

I  must  crave  a  little  more  space  for  a 
notice  of  Mr.  Baddeley,  who,  from  some 
cause  not  apparent,  has  volunteered  his 
opinion  of  what  he  calls  my  '*  defence.*' 
That  opinion  may  pass  for  what  it  is 
worth  with  those  who  know  Mr.  Bad- 
deley ;  but  I  feel  confident  that  the 
nearly  unanimous  judgment  of  all  impar- 
tial men  will  be,  that  his  opinion  is  as 
wrong  as  it  is  coarsely  expressed.  If 
Mr.  Baddeley  had  not  been  blinded  by 
his  zeal  as  a  partisan,  he  would  have 
seen  my  statement,  that  I  had  disclosed 
to  Mr.  Bain,  before  the  date  of  my  pa- 
tent, the  plan  of  copying  writing  in  the 
form  he  now  adopts.  The  date  of  that 
communication  was,  therefore,  all-im- 
portant to  form  an  opinion  who  was  the 
inventor,  and  to  whom  the  charge  of 
infringement  attaches.  My  disclosure  to 
Mr.  Bain  was  made  on  the  l!)th  October, 
1847.  On  the  following  day,  auspc.  ling 
foul  play,  I  deposited  the  sealed  paper 
containing  a  statement  of  the  disclosure, 
with  the  ofier  which  induced  me  to  make 
it,  together  with  a  specimen  of  the  form 
of  the  telegraphic  writing.  Having — 
early  in  the  year  1828 — succeeded  in 


copying  wnlingoti  sepo 
on  the  i5lh  of  April,  1843,  I  Ptilered 
inio  n  conditional  igrecraent  with  Ihc 
Electric  Telegraph  Company  for  ihe 
adoption  of  nt;  iaveniion,  and  on  the 
ISth  of  the  lame  month,  the  inatrumcnls 
were  exhibited  lo  the  Minajtiog  Director 
of  that  Company,  of  which  Mr.  Bain  iroa 
■  shareholder,  and,  I  bdieve,  b  director. 
Let  Mr.  Baddelcy  mention  the  dnle  when 
he  uw  "  Mr.  Biin  operating  with  copy- 
ing telegraphs  la  all  respects  identical 
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with  ihnt  described  in  No.  1383  of  your 
Magsiine."    I  am,  Sir,  yours,  &c., 

F.  C.  Baeewell. 


P.S.  It  was  stated  In  B  recent  Number  of 
vour  Mngazine,  that  Mr.  Baddeley  had 
oeen  exhibiting  Mr.  Bain's  telegraphio 
inventions  to  several  scientific  gentlemen 
in  Paris.  1  am  curiom  lu  know,  whether 
even  atthattime  Mr.  Bain's  CopyingTelc- 
graph  was  exhibited  by  Mr.  Bsddeley, 
or  whether  it  has  been  completed  since. 


^ 


Figs.  1  and  2  are  •  front  and  side 
elevation  of  Ibis  apparatus,  which  is 
intended  to  focilitale  the  ihifiing  of  the 
li);hi  or  gBB-burner  from  one  place  to 
another,  while  the  gas  is  burning.  A  A 
it  a  frame,  which  is  built  or  fixed  into  a 
rpace  in  the  ceiling  of  the  sparlment.  B 
is  a  reel  or  pulley,  which  runs  upon  an 
axis  Bxed  to  the  frame  A.  C  is  the  sup- 
ply pipo,  by  which  ^as  is  conveyed  Trom 
the  main  or  meter;  it  is  cnnnecled  nilh 
a  bent  pipe  D,  affixed  on  the  face  of  the 

rlley  by  a  piece  of  flexible  pipe  E.  F 
a  length  uf  pipe  of  vulcanized  Indian- 
rubber  or  other  flexible  material,  which 
is  coiled  seversi  limes  round  the  pulley, 
and  is  affixed  at  one  end  by  the  hent  pipe 
1)  ;  (he  uther  end,  afrct  passing  down 
through  the  ceiling,  terminates  in  a  tap, 
which,  nben  the  light  is  to  be  uaed,  is 


connected  lo  the  burner  by  a  bayonet- 
Joint  G,  having  an  iaclined  groove  a, 
us  shown    separately,  on  an  enlarged 

scab',  in  fig.  3.  When  the  light  is 
to  be  removed  to  any  other  more  dis- 
tant place,  the  unwinding  of  the  flexi- 
ble pipe  from  the  reel  B  admits  of  Its 
being  done,  while  at  the  same  lime  the 
flexible  pipe  C  permits  the  reel  to  turn 
freely  round  without  slopping  off  the 
supply  of  gw.  The  reel  11  is  furnUhed 
« it h  a  small  spiral  spring  H  ^ihown  iu 
doited  lines),  one  end  of  which  is  fixed  (o 
the  pulley,  and  the  olhrr  end  lo  the  axis. 
The  action  of  Ihe  spring  is  such  ihat  it 
causes  ihe  pulley  to  turn  round  and  wind 
up  the  flexible  pipe  F,  when  it  Is  slack- 
ened by  bringing  tne  gas  lamp  or  burner 
nearer  to  the  pulley. 
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(Resumed  ttom  toI.  xUx.,  p.  11.) 
Third  and  Concluding  Series. 


I.— SYMMETRIC    PRODUCTS. 

1.  It  may  be  as  well  to  state  that  the 
First  Series  of  these  Notes  was  published 
in  the  forty-sixth  volume  of  the  Me- 
chanica*  Magazine,  The  Second  Series^ 
commenced  in  the  forty- eighth,  was  con- 
cluded in  the  forty-ninth  Yolume  of  that 
work.  In  the  same  columns  the  writer 
hopes  to  find  a  place  for  this,  the  con* 
eluding  Series  of  his  Notes  on  the 
Theory  of  Alffebrafo  Equations. 

One  general  remark  I  may  perhaps 
be  permitted  to  make  before  entering 
into  details.  I  wish  to  intimate  my 
opinion  that,  in  the  whole  range  of  pure 
science,  there  is,  perhaps,  no  department 
which  affords  greater  opportunity  for 
exertion,  which  presents  more  room  for 
improvement,  or  which  will,  in  the  course 
of  a  few  years,  be  more  thoroughly  revo- 
lutionised, than  the  algebraic  theory  of 
equations.  It  would  be  most  unwar- 
rantable to  assert  that  that  subject  is  in 
its  earliest  stage.  The  mighty  names 
and  labours,  the  immortal  works  and  his- 
torical associations  connected  with  it,  for- 
bid that;  but,  at  the  same  time,  it  is 
permissible  to  observe,  so  rapid  has  the 
course  of  improvement  been  within  the 
last  few  years,  that  there  is,  perhaps,  no 
subject  of  which  the  present  state  is  more 
imperfectly  represented  by  the  text-books 
than  the  Theory  of  Algebraic  Equations. 
This  imperfection  is  the  result  of  the 
comparatively  recent  period  at  which 
some  of  the  most  important  steps  have 
been  made,  and  the  mention  of  it  conse- 
quently involves  no  disparagement  of  the 
authors  of  those  valuable  works. 

Among  some  of  the  more  recent  and 
conspicuous  improvements,  in  die  theory, 
must  be  placea  the  researches*  of  Mr. 
G.  B.  Jerrard.  He  has  put  in  a  new 
point  of  view  the  application  to  it  of 
indeterminate  methods,  and,  by  an  admi- 
rable notation,  has  ^ven  us  great  com- 
mand over  sjfmmetrtc  functions. 

2.  It  was  in  the  first  of  five  papers 
**  On  the  Transformation  of  Algebraic 
Equations,"  published  in  the  Mathema- 


*  See  hU  UathiwuUhtt  Heuarekes. 


tictan,*  that  I  originally  considered  the 
subject  of  this  article, — the  Method  of 
Stmhbtbio  Pboducts.  It  was  not, 
however,  until  subsequently  that  I  gave 
to  the  method  the  name  here  employed 
to  designate  it  The  following  references 
indicate  those  portions  of  the  five  papers 
on  Transformation  which  relate  to  the 
Method  of  Symmetric  Products,  vis. ; — 
Mathematician^  vol.  I.,  pp.  82-84 ;  pp. 
113-4,  arU.  I  and  2t ;  pp.  194-5,  arts.  1, 
2,  3,  4,  and  5 ;  and  pp.  297-9,  arts  1 
to  8 :  and  vol.  III.,  pp.  178-9.  The 
last  -  mentioned  two  pages  contain  my 
fifth  paper  on  Transformation,  which  con- 
sists of  a  brief  analysis  of  the  previous 
papers  on  the  same  subject,  together 
with  some  additional  remarks  on  the 
Method  of  Symmetric  Products. 

3.  I  have  also  discussed  this  method 
in  the  Philoaophical  Magazine.  The 
reader  is  referred  to  my  *'  Outline  of  a 
New  and  General  Mode  of  Transforming 
and  Resolving  Algebraic  Equations,"  at 
pp.  383-4  of  vol.  xxvi.  of  the  present 
(Srd)  series  of  that  work  for  the  details. 
In  the  second  paragraph  of  art  3  of  the 
last-mentioned  page,  and  in  the  ''  Errata 
and  Addenda  "  to  the  volume  which  eon- 
tains  it,{  will  be  found  materials  for  cor- 
recting an  oversight  which  I  committed 
in  my  first  paper  on  Transformation,  at 
pp.  82-4  of  vol.  I.  of  the  Mathematician^ 
the  second  paragraph  of  which  ought  to 
be  amended  so  as  to  render  the  functions, 
^,  there  used,  identical  with  the  special 
forms  of  ^  adverted  to  in  the  second 
paragraph  of  art  d  of  my  '*  Outiine." 

4.  In  the  succeeding  (27th)  volume  of 
the  same  (3rd) 'series  of  the  FhHaeophi- 
eal  Magazine,  there  will  be  founo,  in 
papers  by  me,  two  articles  which  must 
be  read  in  connection  with  the  "  Out- 
line "}  above  mentioned ;  vis.,  art  4  of 
p.  127,  and  art.  7  of  pp.  298-4. 

*  The  flnt  Number  of  this  work  bean  d«te  No- 
vember, 1843.  The  first  volame  was  edited  by 
Davtss,  RuTKiiiro&D,  and  Fevwxck;  the  second 
and  third  hsTo  been  conducted  bj  the  two  last- 
named  mathematicians  alone. 

f  And  see  a  remark  (in  art.  9).    lb,  p.  116. 

t  See  PML  Mag.,  p.  tUI.  of  "  Contents  of  vol. 
xxTl.— Third  Series. '^ 

\  I  observe  that,  in  the  5th  and  6th  arts.*  of  the 

*  PMl.  MMf.,  8.  Ul.«  Tol.  utL,  f.  IS4. 
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5.  It  was  at  p.  405  of  vol.  xliv.  of  the 
MechanicM*  Magazine^  that  I  first  used 
the  term  "Symmetrical  Products "  in 
eooneetioii  with  the  method  under  die- 
CQflsioD.  With  the  ezceptioD,  howerer, 
of  a  remark*  at  the  gueceeding  page 
(406)  of  that  yolume>  and  of  another 
ohaerration  at  p.  36  of  the  next  (45th) 
Tolume,  I  did  not  further  proeecute  the 
subject  in  this  work  until  the  publication 
of  the  First  Series  of  these  Notes,  in 
which  Tsee  Mech,  Mag,,  vol.  xlvi.,  pp. 
492  ana  517)  I  resumed  the  discussion. 
Exeept  in  a  snort  paragraph,  atp.  538  of 
vol.  xlviii.  of  the  M^ehanieti*  Jmagaxme, 
the  subject  of  the  Method  of  Symmetric 
Products  did  not  form  part  of  the  Second 
Series  of  these  papers. 

6.  Not  altogether  unconnected  with 
the  development  of  the  method,  is  a 
qnestioD  which  I  proposed  in  the  Lady*8 
and  Gentlenum's  Diary  for  1846  (which 
was  answered  in  the  Diary  for  1847), 
and  on  which  I  commented  at  pp.  84* 
86  of  the  Diary  for  1848. 

7.  This  appears  to  be  the  proper  place 
to  point  out  tne  Smits  of  the  application 
of  the  method — ^at  least,  in  considering  it 
from  the  point  of  view  which  has,  for  the 


"  Oatlioe,"  there  is  considerable  vagueneu  and 
obecnri^.  In  the  flnt  place,  the  M  which  occurs 
in  the  second  line  of  art.  5,  shonld  be  accented — in 
tect,  changed  to  H'.  Again ;  the  y  whtch  oocnrs 
in  the  tame  line  must  he  considered,  not  as  dettr- 
mined  by  the  operations  of  art.  S,  but  as  having  the 
undetemrined  form  which  is  given  to  it  in  the 
second  line  of  that  article.  In  tnis  case,  the  right- 
hand  side  of  the  equation  in  line  9  of  art.  5,  witi, 
in  the  ease  of  biquadratics,  in?oWe  not  mora  than 
foai*  undetermined  quantities,  whatever  be  the 

values  of  X'  and  uf,  The  same  observations  ap- 
ply to  art.  6  of  the  "  Outline,"  the  number  of  unde- 
termined quantities  being,  however,  greater  as  the 
given  equation  advaaoes  in  degree. 

In  the  case  of  art.  5  of  the  "  Outline,"  the  number 
of  disposable  quantities  will,  in  fact,  be  less  than 
four,  or,  what  amounts  to  the  same  thing,  the 
number  of  disihosable  ratios  will  be  less  than  three. 
And  we  have  not  even  a  primd  facie  reduction  of  a 
biquadratk  to  the  binomial  form,!  mueh  less  of  an 
e<ination  of  the  fifth  degree  to  the  fbrm  of  Dn- 
xoxviix.  Nor  does  art  6  enable  us  to  take  away  r 
terms  of  the  root  of  an  equation.  Arts.  5  and  6  of 
the  "Outline"  may  therefore  be  expunged.  The 
true  development  of  the  Method  of  Symmetric 
Products  would  seem  to  He  rather  in  the  addition 
of  terms  to  the  tight-hand  side  of  the  equation  (8) 
of  ait.  3,  as  suggested  at  art.  7,  p.  298  of  vol.  zxvH. 
of  the  Phil.  Mag.  (Ser.  iiL) 

*  This  remark  forms  the  germ  of  the  concluding 
paragraph  of  my  fiAh  paper  on  Traasformatioo,  at 
p.  179  of  vol.  Hi.  of  the  IfaMsiaki/ictefi. 

*  Bee  tke  Bixdi  Mtftrt  ^  tht  artH$k  ^mocimHii,  pp. 
a01,«l«r«.art.l4.] 

i  AfTim«/mct«  b«t  Uluorr  tnuufoiBWllon  of  tUa  hlad 
kat  Wea  giTen  try  mc  at  pp.  ISS-S  of  rol.  utTlll.  of  Ser.  111. 
of  th«  PMl.  Mmg.,  bjr  tk«  aid  of  ikrta  di^osablc  nUot ;  bat 
wHh  loM  tbaa  lureo,  I  «■  not  awart  of  any  pHms  /mcit 
■olatUm  trvn. 


moat  party  been  taken  in  the  foregoing 
observations. 

Let  X,  Y,  Zy  &c.,  be,  each  of  them, 
linear  and  homogeneous  functions  of  n 
quantities  x,  y,  z,  u,  &c.,  and  of -the 
form 

and  let  the  last  expression  be  supposed 
to  be  essentially  unsymmetric  with  re- 
spect to  «,  y,  &c. ;  that  is  to  say,  suppose 
tnat  some  one  at  least  of  the  quantities 
a,  b,  c,  &o.,  is  different  from  unity. 
Then,  when  n»3,  the  product  X  Y  may 
be  rendered  symmetric,  and,  when  n»4, 
the  product  XYZ  may  be  so  rendered. 
But,  when  n  is  greater  than  4,  no  sym- 
metric product  can  be  formed  whose 
dimensions  with  respect  to  x,  &o.,  are  so 
low  as  n— 1. 

This  is  the  simplest  aspect  of  the  me- 
thod, and,  perhaps,  the  only  one  under 
which  we  shall  find  it  necessary  to  con- 
sider it  here. 

8.  It  may,  nevertheless,  be  readily 
proved  that,  whenever  the  product 

X  Y  Z  •  • . . 

la  symmetric,  then  the  expression 
XYZ  . .  +  XY'Z  . .  +  XYZ' . .  +  &c., 
(where  X',  Y',  Z'are'respectively  the  same 
functions  of ««,  y%  «*,  &c.,  that  X,  Y,  Z, 
&c.,  are  of  a?,  y,  z,  &c.,)  is  also  symmetric 
with  respect  to  «,  y^  z,  &c. 

For,  let  p  denote  anv  of  the  quanti- 
ties X,  y,.,  indifferentiv ;  let  q  denote 
the  same  thing;  as  also  r,  &c.,  then 
for  any  term 


(V)  iff)  (0r), 


-'in  the  expression  for  XYZ  . .  we  shall 
have,  in  Uie  expression  for  X'YZ  . .  + 
&c.,  the  corresponding  term 

(ejr)(fq)  (sir)..  +  (ep)  (/jr«)  (sir)..  +&c 
which  is  symmetric  with  respect  to  p,  9, 
r,.|  and,  consequently,  with  respect  to 
4r,  y,  2,.,. ;  hence,  if  the  first  expression 
(XxZ . . )  in  the  present  article  be  a  sym- 
metric function  of  «,  y,  ^y.,.  the  second 
will  be  so  likewise. 

This  reasoning  may  be  so  pursued  as 
to  enable  us  to  arrive  at  the  more  ex- 
tended class  of  propositions  which  I 
have  alluded  to  at  art.  7  of  p.  298  of  vol. 
xxvii.  of  the  Philosophical  Magazine 
(S.  iii.).  But  it  is  sufficient  merely  to 
mention  the  fact,  without  entering  into 
details  which  the  reader  will  readily  con- 
ceive for  himself.  Nor  shall  I  make 
any  further  remarks  on  the  method  in 
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its  general  scope,  bat  shall  proceed  to 
consider  its  application  to  the  case  of 

CUBIC  EQUATIONS  :• 

If,  besides  the  known  relations  be- 
tween the  coefficients  and  roots  of  a 
cubic,  we  have  also  the  relation 

x-^ay  +  bM^Of 

where  x,  y,  z,  are  the  roots,  and  a  and  b 
any  undetermined  quantities,  the  roots 
of  the  cubic  may  be  readily  determined 
by  elimination  (Mech,  Mag.,  vol.  xlvi., 
p.  492).  Now,  if  we  can  determine  a, 
and  b,  and  two  new  quantities,  c  and  d, 
in  such  manner  as  to  render  the  product 

(^x  +  ay  +  bz)  {xi-ep  +  dz) 

symmetric  with  respect  to  jr,  ^,  and  z,  it 
will  always  be  possible  to  reduce  a  given 
cubic  to  another  between  whose  roots 
the  required  relation  shall  ex^ist.  For, 
if  x\  y\  z'  be  the  roots  of  a  given  cubic, 
and  iff 

and  the  same  relation  be  supposed  to 
exist  between  y  and  y',  and  z  and  z',  p 
may  be  so  determined  as  to  render  that 
product,  (which  we  may  call  XY,  and 
which  will,  from  what  I  have  already 
observed,  be  a  symmetric  function  of 
x'f  i/,  and  z^,)  equal  to  zero.  Whence 
we  infer  that 

X=0,  ory=0. 

By  developing,  we  find  that 

XY«x"  +  ory8  +  *daa  +  («  +  c)*y  1 
+  (ft  +  d)xz  +  (ad  +  be)9z         J 

and,  in  order  that  XY  may  be  symmetric, 
we  have 

l^ae^bd  \     ,  . 

a  +  c«ft  +  rf=arf+*cj  ••  W- 

Let 

A«-(fl  +  c)A+l-0 

and  B^-{b-¥d)B^l^O 

then,  from  the  equations  immediately 
preceding  the  last  two,  we  perceive  that 
the  values  of  A  arc  a  and  r,  and  those  of 
B  are  b  and  d,  and,  since  a  +  c  »  6  •!■  </,  the 
values  of  A  add  B  are  identical,  that  is 
to  say — 

*  For  some  remarks  on  the  solution  of  quadra- 
tics by  means  mntUogouM  to  that  of  the  Method  of 
Symmetric  Products,  see  Mathematicimn,  vol.  i., 
p.  83,  and  Phil.  Mag.  s.  111.,  vol.  xxvl  ,  p.  S84,  and 
»'oL  xxvii.,  p.  127. 

f  The  equation  which  follows  is  adopted  instead 
of  the  assumption 

X^P  +  X^ 

In  order  to  avoid  critical  fimctioni  (as  to  which 
see  Mich.  Mag,  vol.  46,  p.  517,  arc.) 


aw^e,  b^'d 


or 


but,  the  first  system  gives,  on  combiDing 
it  with  the  previous  conditions, 

a  case  excluded  by  the  spirit  of  the 
Method  of  Symmetric  Products ;  hence 
we  take  the  latter  system  and,  thence, 
eliminate  b  and  d  from  the  system  (a)  ; 
the  result  is 

l=ac;  a +  €«»«■ +  c*.' 

and,  from  (heae  last  equations,  we  obtain 

(«  +  e)«»«  (a* +  <•«)(«  +  <?), 

^flS  +  C'  +  fl^  +  c", 

=fl»  +  c»  +  (a  +  c)*-2, 

or,  «"  +  c'=2. 

Hence  the  equation,  whose  roots  are 
a*  and  c*,  is 

C3-2C+l=.(C-l)«-0, 

and,  consequently  a"  -c'  =1. 

For  reasons  already  assigned,  we  reject 
the  values  a =cal  ;  hence,  a  is  one  of 
the  unreal  cube  roots  of  unity,  and  the 
relation 

1 

enables  us  to  see  that  e  is  the  other.  Let 
a  and  a'  be  these  unreal  roots,  then  the 
product 

{ps-^-ay-^  a^z)  (x  +  a«y  +  az), 

or  XY,  is  symmetric  with  respect  to  x, 
y,  and  z. 

Express  x,  y,  »  in  terms  of  /3,  a^,  y, 
z';  then  XY»0  is  a  quadratic  in  /3,  and, 
p  being  determined,  we  may  assume 
X— 0  or  Yi-Oy  and  determine  x,  y,  and  z 
by  elimination,  and  of,  y\  t^  from  these 
latter  quantities  either  by  the  method 

Jointed  out  in  the  note  at  pp.  27 — 9  of 
EBiiARD*8  Mathematical  Researches^ 
or  by  that  pursued  at  pp.  401 — 4  of  Prof. 
J.  K.  Young's  Theory  of  Bquatiom$ 
(2nded.,  1843.) 

But,  as  I  have  noticed  at  p.  84  of  toI.  i. 
of  the  Mathematician*  and  at  art.  6 
of  p.  133  of  vol.  xzviii.  of  tlie  PhUoto- 
phical  Magazine  (S.  iii.),  the  Method 
of  Symmetric  Products  may  be  applied, 
under  a  difibrent  form,  to  the  solation  of 
cubics.    And  the  latter  form  will  have 


*  And  see  the  observation  at  the  end  of  ait.  S  o( 
p.  195  of  that  volume. 
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the  advaDtage,  inasmoch  as  critical  func- 
tions do  not  occur  in  it. 


Let 


•/M. 


/3  +  *' 
and  make 

tben,  in  the  present  case,  we  shall  have, 
on  reduction, 

and  the  required  relation  will  be  satis- 
fied if  we  make  the  numerator  of  the 
last  expression  vanish.  This  may  bo 
done  by  means  of  a  quadratic  in  ^ ;  in 
fact,  if  the  given  cubic  be  denoted  by 

the  coefficients  of  the  above  quadratic  in 
p  will  have  the  following  values  ;— 

M = e^y  V  -  S*' V  -  afb'  -  9c'» 

N  -  2»^  V"  -  ^S*' V*'  -  *"  -  3«'c'. 
To  the  above  solution  by  the  Method 
of  Symmetric  Products  there  corre- 
sponds a  direct  *  solution  which  I  dis- 
covered some  years  before  that  above 
discussed,  and  which  will  be  found  in 
vol.  ii.  of  the  Cambridge  Maihematical 
Journal,  I  subjoin  in  a  notef  some 
references  to  this  solution,  and  to  obser- 
vations of  mine  upon  it,  and,  in  conclud- 
ing this  paper,  I  think  I  may  venture  to 
say  that  the  solution  is  singularly  happy 
in  its  arithmetical  and  practical  results, 
— results  which  I  hope  to  display  in  the 
next  of  this  series  of  papers. 

Jajces  Cocklb. 

2,  Pump-oouTt,  Temple,  February  9, 1850. 


*  Phil.  Mag.,  t.  ill.,  vol.  xxxii.,  p.  S55. 

Let  me  add  hero,  too,  that  the  methodi  purstwd 
in  the  Theory  of  Equations  may  be  eonyeniently 
divided  into  direct  and  inrftrwf ,  the  latter  denoting 
those,  the  operation  of  which  depends  on  a  know* 
ledge  of  the  number  of  the  roots  of  an  equation, 
the  structure  of  the  coefflcients,  &c. 

f  "  New  Solution  of  a  Cubic  Equation."  Cambridge 
Jiaikematieal  Journal,  vol.  II.,  pp.  248-249. 

"  Note  on  a  Solution  of  a  Cubic  Equation." 
Comb,  Math.  Jour,^  vol.  ill.,  pp.  28—29. 

"  Note  on  the  Theory  of  the  Solutions  of  Cublo 
and  Biquadratic  Equations."  Ibid,  pp.  104  et  uq. 

(And  see  "  Mathematical  Notes"  at  pp.  285—286 
of  vol.  i.  of  the  CasiA.  and  DabUn  Math,  Jour., 
and  the  PotUeript  at  p.  273  of  vol.  ii.  of  the  Camb. 
and  Dublin  Math,  Jour.) 

**  On  a  Solution  of  a  Cubic  Equation."  Ibid.  vol. 
iT  ,  pp.  95—6. 

And,  in  addition  to  the  places  Just  cited,  see 
arts.  6,  7,  and  8  of  pp.  195—7  of  vol.  i.  of  the  Ua- 
thematielaHt  and  p.  179  of  vol.  xlvl.  of  the  Mecb. 
Mag, 


ON  THR  CAUSI8  OF  THE  BXPL08ION  OF 
STB  AM  BOILERS  ANO  OF  SOME  NBWLY- 
DISCOVBRBO  PROFBRTIBS  OF  HBAT.  BT 
MR.  JAMBS  FROST,  OF  BROOKLTN|  NRW 
YORK. 

(Continued  ttom  page  194.) 

The  present  diagram  represents  a  bent 
glass  tube,  sealed  at  the  shorter  end,  a 
manometer  or  eudiometer,  a  very  small  drop 
of  water  having  been  first  introduced  into 
the  shorter  sealed  end  thereof,  that  end  was 
filled  with  mercury,  and  such  a  certain  small 
portion  also  of  the  longer  end  (the  exact 
quantity  to  be  given  hereafter).  This  eudio- 
meter having  a  wooden  handle,  a  cork  float 
and  index  wire,  covered  with  thread,  intro- 
duced therein,  was  prepared  for  experiment. 

The  shorter  end  of  the  eudiometer  was 
immersed  in  a  vessel  of  cold  water,  the  ves* 
sel  placed  over  a  fire,  and  when  the  water 
boiled,  small  quantities  of  common  salt  were 
added  at  intervals,  while  the  water  was  boil- 
ing, and  until  it  was  saturated  and  main- 
tained the  stationary  heat  of  228^  for  a  few 
minutes,  whereby  the  greater  part  of  water 
being  superfluous,  was  eipelled  with  the 
mercury  from  the  shorter  to  the  longer  end 
of  the  tube  without  disturbance,  and  a  full 
volume  of  pure  steam,  rarefied  and  expanded 
by  the  heat  of  228**,  was  retained  in  and 
filled  the  shorter  end  of  the  tube,  while  tha 
greatest  height  of  the  index  wire  was  marked 
on  the  wooden  handle. 

To  estimate  rightly  the  actual  extent  and 
value  of  the  expansion  of  a  definite  volume 
of  steam  in  this  eudiometer,  it  becomes 
necessary ;  first,  to  define,  obtain,  and  fix 
upon  some  well  known  and  definite  unit  of 
steam,  and  a  volume  of  steam  will  be  formed 
under  atmospheric  pressure  and  tempera- 
ture 212°,  which  will  faithfully  represent  a 
full  and  definite  unit  volume  of  atmospheric 
steam  in  the  eudiometer,  provided  that,  at 
the  time  of  observation,  the  surface  of  the 
mercury  in  the  shorter  end  of  tube  stands 
on  a  level  with  the  mercury  in  the  longer 
end  of   tube,  both  ends  being  immersed 
at  the  time  in  boiling  water.    This  adjust- 
ment may  be  very  conveniently  and  accu- 
rately obtained  by  employing  a  double  boiler 
or  Balneum  Maria,  the  outer  vessel  of  metal 
containing  the   boiling  salt  water,  and  an 
Inner  vessel  of  glass  connected  to  a  metallic 
bottom.    Such  a  glass  cylinder  should  be 
of  much  less  diameter,  but  of  twice  the 
height  of  the  outer  metallic  vessel,  and  filled 
with  water,  which  will  be  maintained  at  the 
boiling  temperature  of  212°,  by  the  greater 
heat  of  the  saline  solution  at  228**  in  the 
outer  vessel. 

For  in  this  transparent  boiler  and  liquid, 
the  quantity  of  mercury  in  the  respective 
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endf  of  tbe  tube  may  be  f  ecQ,  tbt  instni- 
meiit  maj  be  withclrawii  therefrom  for  ad- 
justment, and  very  Bicelj  adjasted  and 
replaced.  Tbe  iadez  ibows  tbe  different 
volomei  of  fteam  in  tbe  eudiometer  dae  to 
tbe  different  temperatures  of  212''  and  228% 
wbich  being  marked  on  the  wooden  handle, 
the  intermediate  volume  at  216°  may  be 
readily  obtained  by  a  iubseqnent  addition  of 
such  small  quantities  of  salt  to  tbe  fresh 
water  bath,  as  will  secure  a  fixed  boiling 
temperature  of  216°  therein. 

That  diagram  exhibits  the  unit  of  atmo- 
spheric steam  accurately,  and  its  apparent 
or  visible  increased  expansion  by  heat,  bat 
not  the  real  expansion,  which  being  greater 
than  the  apparent,  has  still  to  be  obtained 
by  calculation  and  by  increasing  the  appa- 
rent in  proportion  to  the  increased  densities 
of  the  steam,  according  to  the  well-known 
law  of  Mariotte,  *'  tbat  the  volumes  of  all 
elastic  fluids  at  the  same  temperatures  are 
proportioned  to  their  densities,"  and  when 
tbat  proper  allowance  has  been  made,  tbe 
absolute  expansion  in  the  eudiometer  will 
be  found  to  correspond  very  nearly  indeed 
with  our  previous  general  statnment. 

Having  thus  plainly  shown  the  volume 
and  rate  of  expansion  of  atmospheric  steam, 
or  of  "  low  steam,"  when  heated  out  of  con- 
tact with  water  to  216°  or  to  228°,  we  wUl 
next  show  the  rate  of  expansion  of  a  unit 
of  *'  high  steam,"  or  steam  formed  under 
pressure  at  228°,  when  heated  to  650  out 
of  contact  with  water,  by  means  of  a  definite 
unit  of  steam  produced  under  greater  pres- 
sure than  tbe  atmosphere,  by  a  mercurial 
column  contained  within  the  doubly  bent 
glass  eudiometer,  which  at  first  is  open  at 
both  ends,  as  represented  in  fig.  2.  This 
instrument  was  prepared  for  experiment  in 
the  following  manner.  A  small  drop  of 
water  having  being  introduced  witlun  the 
upper  doubly  bent  part,  tbe  instrument  wss 
filled  with  mercury  to  the  level  of  the  small 
taper  and  open  end,  and  was  then  immersed 
(to  nearly  the  level  of  the  mercury  within 
the  instrument),  into  a  vessel  of  cold  water 
placed  over  a  fire  till  the  water  boiled,  when 
amsli  quantities  of  salt  being  added  at  in- 
tervals till  the  water  was  saturated,  and 
mainUined  the  stationary  heat  of  228°  for  a 
quarter  of  an  hour. 

By  this  means,  all  the  superflous  water 
and  steam  wu  gradually  expelled  from  the 
doubly  bent  part  of  the  tube,  through  and 
from  the  small  open  end,  while  the  doubly 
bent  part  was  filled  with  a  volume  of  heated 
and  rarefied  steam,  produced  under  a  tem- 
perature of  228°,  and  under  tbe  pressure  of 
the  atmosphere  ==30  inches +  5  inches  mer- 
oury  in  the  short  tube,  being  a  pressure 
equal  to  35  inches  mercury. 


The  eudiometer  was  then  wtthdrawn  from 

the  saline  bath,  the  steam  condensed  within 
the  upper  bent  part  and  adhered  to  it.  The 
instrument  was  then  held  in  an  inclined 
position,  so  that  the  ioduded  mercury  filled 
the  small  taper  end,  and  that  end  sealed  with 
a  blowpipe  fiame,  the  instrument  waa  com- 
pleted for  experiment,  by  equalising  the 
height  of  mercury  in  both  ends  of  the  tube, 
by  attaching  a  wood  handle  thereto,  and  in 
introducing  a  float  and  index  wire  within  the 
longer  open  end  of  the  instrument. 

The  experiment  commenced  by  returning 
the  instrument  for  a  few  minutes  to  salinebath 
heated  to  228°,  by  which  the  definite  volume 
of  steam  that  had  been  obtained  at  that  tem- 
perature was  reproduced  and  defined  by  the 
index,  and  marked  upon  the  handle.  Hie 
second  process  consisted  of  transferriog  tlie 
eudiometer  and  thermometer  to  a  mercurial 
batb.  This  apparatus  was  heated  to  650°, 
withdrawn  from  fire,  allowed  to  oool  lei- 
surely, by  which  aqtple  time  was  gained  for 
correctly  marking  tbe  corresponding  descent 
of  the  mercury  in  the  instrument  and  ther- 
mometer, and  marking  tbe  position  of  the 
index  upon  the  handle,  (though  transferred 
to  the  glass  tube  in  the  diagram,  for  want 
of  room  on  the  page.) 

Thus  we  show,  by  the  aid  of  separate  in- 
struments, the  nature  and  rate  of  expansion 
of  steam,  when  heated  in  contact  with  mer- 
cury but  out  of  oontaet  with  water,  from 
212°  to  228°,  and  from  228°  to  650°. 

The  next  diagram  represents  an  instru- 
ment in  which  is  shown  the  nature  and  rate 
of  expansion  of  steam,  when  heated  in  eon- 
tact  with  mercury  and  out  of  contact  with 
water,  from  208°  to  650°. 

The  experiment  commenced  by  introduc- 
ing a  small  drop  of  water  to  the  cylindrical 
bulb  of  the  instrument,  and  then  filling  that 
bulb  and  such  a  probable  small  portion  of 
the  long  tube,  as  would  cause  the  mercury 
to  stand  on  a  level  in  the  bulb  and  long  tube 
at  212°.  The  instrument  being  thus  par- 
tially adjusted  for  experiment, was  immersed 
along  with  a  thermometer  in  a  doable  mer- 
curial batb,  or  balneum  maria,  of  consider- 
able magnitude,while  the  temperature  thereof 
was  gradually  raised  to  650°  and  maintained 
thereat  some  minutes,  till  the  mercury  waa 
expelled  from  the  cylindrical  bulb,  and  all 
superfluous  water  and  steam  was  exp^ed 
from  the  instrument. 

The  bath  and  included  instrumenta  being 
withdrawn  from  fire,  were  all  alike  allowed 
to  cool  spontaneously,  which  occupying 
more  than  an  hour,  afforded  ample  time 
for  recording  the  corresponding  descent 
of  the  mercury  in  both  instmrnents,  and 
which  the  diagram  faithfully  represents,  as 
well  as  the  calculated  density  of  the  ateoin 
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•t  Tuloni  pcriodi,  while  the  lerel  of  Ibe       Dbliio  the  campnrittra  unit  of  itaMplurie 

■Btrcmrr  in  the  halb  uDd  tnbe  hning  been       Mean  Iherein. 

rqailJMd   It  the  tempiritare  of  £12°,  to  Tobeibla  to  nikt,  repett,  *nd  eettnute 

Fi(.  I.  Fig.  2.  Fis.  3. 
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cory  boils  in  a  Tacanm  at  about  b7(f,  or 
ninety  degrees  belovr  its  boiling  point  under 
atmospheric  pressnre ;  and,  therefore,  as  it 
boils  thus  early  in  a  well  made  thermometer, 
the  sealed  end  of  the  instrument  mnst  be 
unsealed  to  obtain  the  requisite  range  of 
temperature. 

Having  by  the  foregoing  means  ascer- 
tained the  great  extent  of  the  expansion  of 
steam,  when  heated  out  of  contact  with 
water  from  208^  to  650°,  and  under  pressure 
▼arying  from  28  to  42*75  inches  mercury, 
our  next  effort  was  directed  to  discover,  by 
some  easy  and  obvious  means,  the  actual 
quantities  of  heat  in  natural  steam,  and  the 
relative  quantities  of  heat  or  caloric  in  rare- 
fied steam  when  heated  to  65 0<^  under  atmo- 
spheric pressure,  in  order  to  learn  the  actual 
cost  of  each,  and  determine  the  relative 
mercantile  value  and  economy  of  either,  by 
the  comparative  quantities  of  heat  required 
for  their  respective  production,  the  only 
truly  rational  mode  of  comparison. 

This  important  information  was  easily 
and  distinctly  ascertained,  and  may  be  rea- 
dily verified  with  little  trouble  or  expense, 
by  the  use  of  a  small  and  appropriate  dis- 
tilling apparatus.  The  one  employed  was 
connected  by  a  small  stop-cocic  with  a  high- 
pressure  steam  boiler,  and  the  apparatus 
consisted  of  a  small  copper  condenser,  weigh- 
ing three  pounds,  and  having  a  superficial 
surface  of  two  feet;  it  was  placed  at  the 
bottom  of  a  stout  wooden  covered  cistern 
containing  half  a  cubic  foot  of  cold  water  at 
50^.  Then  as  much  water  was  occasionally 
distilled  (from  natural  steam  of  various  den- 
sities and  corresponding  temperatures)  as 
exactly  filled  a  glass  measure  with  a  narrow 
neck,  containing  nearly  a  pound  of  water, 
the  half  cubic  foot  of  cold  water  in  the  cis- 
tern was  heated  thereby  from  50°  to  82® ; 
therefore,  thirty- two  degrees  of  heat  had 
been  separated  from  the  measure  of  wbter 
obtained  by  distillation  from  natural  or  un- 
heated  steam.  This  exact  quantity  of  heat, 
let  it  be  particularly  observed,  was  an  inva- 
riable quantity,  however  various  the  tem- 
perature or  density  of  the  natural  ateam 
from  which  that  constant  measure  of  water 
waa  distilled ;  showing  the  curious  and  in- 
structive fact,  aingnlarly  needed  long  ago, 
yet  hitherto  unnamed  and  undefined  by 
either  chemical  or  philosophical  writers, 
that  natural  tUamf  howwtr  varying  in  den- 
Hiy  or  temperaiuret  tt  ntvertkdeu  one  in- 
variable atomic  compound  of  water  and 
caloric,  and  at  definite  as  any  chemical 
atomic  compound  whatever. 

This  simple  and  wonderful  fact,  had  it 
been  as  plainly  disclosed  long  ago,  would 
have  saved  the  world  from  the  monstrous 
delusions  that  have  so  long  vexed  it,  and 


misleading  such  men  as  Wolfe,  Perkins,  and 
others,  who  conceited  that  great  profit  would 
accrue  from  employing  very  high  steam  for 
motive  power ;  while  the  fact  plainly  appears 
that  not  a  fraction  of  profit  could  thence 
alone  possibly  ensue,  because  the  greater 
the  tension  of  steam,  the  greater  the  pro- 
portional cost,  the  less  the  volume  thereof. 
This  notice  may  still  be  of  use  to  any  unfor- 
tunate who  may  still  cherish  any  portion  of 
the  miserable  delusion,  by  which,  there  can 
be  no  doubt,  the  rational  improvement  of 
the  use  of  steam  was  thus  irrationally  and 
unnaturally  hindered  for  many  years. 

Again ;  when  a  similar  and  exact  measure 
of  water  was  distilled  by  the  same  appara- 
tus from  steam  heated  to  650^  out  of  contact 
with  water,  and  in  passing  from  the  boiler 
to  the  condenser  within  and  through  a  heated 
iron  spiral  tube,  the  cold  water  in  the  con- 
densing cistern  was  heated  from  50°  to  88°, 
or  38°  of  heat  was  separated  by  distillation 
from  the  equal  measure  of  water  obtained 
from  steam  so  subsequently  heated  to  the 
temperature  of  650°. 

Thus  then  it  is  clearly  shown,  that  the 
whole  heat  in  common  steam  of  atmoapherie 
tension,  of  any  or  every  temperature,  is  to 
the  whole  heat  in  steam  of  equal  tension 
heated  tq  650°  out  of  contact  with  water,  is 
32  : :  38 ;  or,  the  caloric  therein  Is  only 
about  one-sixth  part  greater  in  quantity  in 
heated  and  such  greatly  rarefied  and  ex- 
panded steam,  than  in  common  or  natural 
steam. 

By  examining  the  diagram  No.  3,  and 
scale  annexed,  it  will  be  seen  that  a  volume 
of  atmospheric  stesm  being  heated  to  650®, 
or  438°,  has  been  thereby  and  therein  ex- 
panded to  more  than  seven  volomea,  while 
the  density  thereof  is  at  the  same  time  in- 
creased in  the  proportion  of  30  : :  42*50  * 
inches  mercury ;  the  actual  increase,  then, 
according  to  Mariotte's  law,  will  be  as 
30  ::  42-50::  7  ::  9*8. 

Having  also  seen  by  distillation  that  the 
quantities  of  heat  or  caloric  in  expanded, 
and  in  natural  steam  is  as  38  : :  32*  henoc 
then  as  38  : :  32  : :  9*8  : :  8*2  volumes  of 
expanded  steam  that  has  been  produced  by 
the  same  quantity  or  equivalent  of  caloric 
required  for  the  constitution  of  one  Tolumo 
only  of  natural  steam  of  the  same  tension 
and  mercantile  value,  and  as  these  wonder- 
fully distinct  properties  constitute  it  a  che- 
mically disiinct  and  far  more  useful  elastic 
fluid  than  steam.,  we  propose  to  distinguish 
it,  and  to  designate  it  by  the  convenient 
monosyllable  **  stame,"  instead  of  the  more 
inconvenient,  yet  more  truthful  definition 
we  have  been  able  to  arrive  at,  "  subcharged 
steam  ;*'  for  if  it  were  still  to  be  called 
steam,  as  it  contains  but  one-eighth  the 
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beat  and  one-eighth  the  water  in  an  equal 
volnme  of  equal  teniion,  it  must  moat  surely 
be  considered  as  subcharged  steam,  and  now 
vben  its  distinct  constitution  is  understood 
and  substantiated,  still  to  term  it  "sur- 
charged "  would  be  as  puerile  aod  unphilo- 
sophical  as  to  term  steam  surcharged  water, 
or  to  term  watrr  surcharged  ice,  instead  of 
appropriating  a  specific  name  to  a  specific 
object. 

In  arriving  at  the  foregoing  paradoxical 
conclusions,  we  have  been  led  to  and  strictly 
guided  by  the  indications  of  the  different 
inslnunents  employed,  and  by  practical  ex- 
periments npon  working  engines  with  these 
different  kinds  of  elastic  fluids  as  sources  of 
motiye  power,  our  intention  being  to  elicit 
useful  truth,  we  therefore  give  full  details, 
however  singular  it  may  appear,  and  cer- 
tainly it  does  appear  singularly  cnrious ;  for 
though  we  consider  it  unquestionable,  that 
invariable  atomic  equivalents  of  water  and 
heat  constitute  steam  of  all  densities  and 
temperatures,  and  we  must  therefore  ration- 
ally and  of  necessity  expect  that  other  pro- 
portions of  heat  and  water  must  constitute 
another  fluid  distinct  from  steam ;  stiU  it 
seems  hardly  possible  to  conceive  that  so 
nearly  similar  quantities  of  heat  and  water, 
merely  from  the  union  thereof  under  dif- 
ferent circumstances,  should  constitute  so 
different  and  diatinct  an  elastic  fluid  as  we 
have  found  it  to  be ;  yet  we  shall  find  the 
paradox  not  only  confirmed  by  other  experi- 
ments, but  by  a  practical,  experimental 
application  of  these  distinct  combinations  of 
fire  and  water  for  the  production  of  motive 
force,  under  circumstances  designed  for  and 
admitting  of  the  strictest  investigation,  and 
seemingly  of  an  unquestionable  nature,  and 
notwithstanding  the  following  unexpected 
discovery. 

For  being  up  to  a  late  period  unacquainted 
with,  and  not  suspecting  any  influence  of, 
mercnrial  vapour  or  fluid  mercury  upon 
heated  steam  in  the  foregoing  experiments, 
particularly  as  we  had  experimentally  proved 
that  no  mercurial  vapour  is  formed  from  dry 
mercury  heated  to  660°  within  a  glass  tube 
under  atmospheric  pressure  only ;  and  again, 
when  a  volnme  of  dry  atmospheric  air  was 
confined  by  mercury  within  a  glass  eudiome- 
ter, it  required  about  480''  of  heat  to  double 
the  volume  of  air  confined  therein.  These 
joint  results  at  first  prevented  our  suspect- 
ing, and  then  for  some  time  hindered  our 
erediting,  that  the  vapour  of  mercury  any 
how  interfered  with  the  volume  of  steam  in 
crar  experiments. 

Notwithstanding  this  confidence,  we  found 
that  mercury,  or  its  vapour,  exerts  both 
great  and  surprising  inflncnce  on  the  volume 
of  heated  steam  in  our  former  experiments  ; 
because  the  behaviour  of  heated  steam  is  so 


different  when  confined  by  fusible  metal,  or 
by  linseed  oil,  instead  of  mercury,  in  simi- 
lar tubes,  that  there  can  be  no  doubt  the 
volume  of  steam  is  greatly  affected  when 
heated  in  contact  with  mercury,  and  also 
very  differently  affected  thereby  at  different 
temperatures  when  in  contact  therewith, 
the  volume  of  steam  being  much  lessened 
from  228°  to  250°,  little  affected  thereby  at 
.500°,  and  greatly  increased  in  volnme  at 
600°  and  upwards  ;  yet  from  a  full  compa- 
rison of  this  with  other  experiments  pre* 
sently  detailed,  wherein  fusible  metal  or  lin- 
seed oil  were  substituted,  we  are  enabled  to 
prove,  though  the  rate  of  expansion  is  much 
altered  by  mercury,  the  total  expansion  of 
steam  remains  little  altered  thereby  in  the 
whole  range  of  temperatures  from  250°to650° 

For  when  metal  formed  of  bismuth  5,  of 
lead  3,  of  tin  2,  fusible  at  about  210°,  was 
employed  to  confine  steam  when  heated 
within  the  same  glass  instrument  to  650°, 
accompanied  with  a  thermometer  within  a 
bath  of  fusible  metal,  then  when  the  appa- 
ratus was  subsequently  allowed  to  cool,  the 
corresponding  descents  of  the  fusible  metal 
and  thermometers  consisted  of  equal  decre- 
ments for  equal  degrees  of  heat,  showing  a 
great  difference  in  the  rate,  and  but  little 
difference  in  the  extent,  of  the  whole  con- 
traction of  the  steam  from  650°  to  250<', 
and  that  little  difference  will  nearly  vanish 
when  the  subject  is  further  investigated  and 
more  fully  explained. 

As  these  experiments  were  carefully  made 
with  the  same  identical  instrument,  well 
rinsed  in  nitric  acid,  by  merely  employing 
mercury  in  one  experiment  and  fusible  metal 
in  another,  the  actual  volume  of  steam  em- 
ployed in  each  case  being  produced  under 
atmospheric  +  the  pressure  of  the  metallic 
column  of  12'50  inches,  the  included  volume 
of  steam  was  therefore  denser  under  the 
mercurial  column  than  under  the  column  of 
fusible  metal,  in  proportion  to  the  specific 
gravity  of  the  respective  metals,  or  as  13*58 
::9*6.  Therefore  as  13*58  ::  9*6  ::  1250 
::8'88,  that  is  to  say,  the  column  of  fusi. 
ble  metal  of  12*50  is  only  equal  in  gravity 
to  a  mercurial  column  of  8*8ti  inches.  Then 
as42*50::38'88::6  8::6'2,  the  volume  of 
steam  found  under  fusible  metal,  which  will 
be  found  to  correspond  so  nearly  with  the 
reduced  scales  of  the  experiments,  which 
will  presently  be  given  in  diagram  No.  4, 
proving  clearly  that  the  expansion  of  steam 
by  heat  is  so  nearly  alike  in  extent  in  both 
oases,  that  it  may  be  considered  the  same 
for  the  general  purpose  of  this  work,  and  in 
which  it  would  be  useless  to  divert  the  atten- 
tion for  a  moment  from  the  great  and  valu- 
able matters  under  consideration  to  trivial 
and  valueless  minutise . 

(To  be  eoniinuedf) 
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THB  RBLAT   BTftTllI  IN   FACTORIBS. 

Sir,— The  fearful  mortality  of  young 
children  in  manufacturing  localities  would 
be  alone  strong  evidence  not  only  that 
the  spirit  of  the  ten  hours*  act  should  be 
enforced,  but  also  that  the  working  hours 
of  women,  young  persons  and  children 
in  factories,  shoula  be  reduced  to  less 
than  ten. 

It  is  not  nossible  that  a  woman  who 
has  labourea  ten  hours  in  a  factory 
can  bestow  the  requisite  care  upon  her 
children ;  and,  in  fact,  there  is  abundant 
evidence  that  whilst  they  are  infants, 
mothers  working  in  factories  yery  gene* 
rally  resort  to  opiates  for  keeping  their 
babies  quiet— a  quietude  terminating  too 
frequently  in  death.  "When  the  oabe 
haj^pens  to  survive  this  drugging,  soon 
as  It  can  go  alone  it  is  left^  usually  under 
no  better  care  than  that  of  some  other 
child  yet  too  young  for  factory  employ- 
ment ;  but  such  abandonment  of  young 
children  is  far  from  the  only  mischief 
that  results  from  the  working  of  women 
so  long  as  ten  hours  in  a  factory.  Few 
indeed  are  the  women  who,  after  ten 
hours  of  factory  work,  could  have  power, 
eyen  should  inclination  remain,  to  per- 
form any  of  their  duties  at  home,  eyen 
those  most  essential  to  cleanliness,  com* 
fort  and  health.  In  respect  to  young 
persons,  twelve  hours  passed  in  the  fac- 
tory, ten  of  work,  two  for  meals,  cannot 
but  indispose  a  girl  for  the  practical  ac- 
quirement of  the  many  domestic  qualifi- 
cations requisite  for  the  future  good  wife 
and  careful  mother.  It  is  at  an  early 
period  of  a  female's  life  that  training  in 
household  management  is  most  essen- 
tial; it  is  in  youth  that  practical  skill  is 
most  easily  acquired  in  preparing  whole- 
some and  savoury  meals  from  cheap 
articles  of  food ;  so  is  it,  in  the  thrifty 
reparation  of  apparel,  and  in  the  many 
other  items  of  good  management  whicn 
make  wages  go  far  in  providing  comforts 
and  render  the  artisan's  home  his  delight, 
and  his  resort,  rather  than  the  public- 
house.  As  to  children,  variety  of  em- 
ployment is  as  essential  to  them  as  is 
exercise  in  the  open  air.  Were  it  desi- 
rable to  impair  the  mental  faculties  of  a 
child,  how  could  the  fact  be  better  ac- 
complished than  by  putting  him  for  ten 
hoars  of  a  day  to  watoh  a  sliver  ?  Were 
the  object  to  stint  his  growth  and  weaken 
his  eonstitution,  how  could  this  be  more 
effectually  attained  than  by  confining  him 
for  ten  hours  in  a  factory  ? 


On  the  other  hand,  it  will  scarcely  be 
denied  that  the  child  of  a  factory  ope- 
rative should  be  early  trained  in  habits 
of  industry  and  labour,  that  the  boy  is 
likely  to  become  the  better,  the  more 
industrious,  the  happier  man,  if  early 
inured  to  the  restraint  and  work  of  a 
factory ;  but  this  may  be  effected  by  pro- 
portioning his  hours  of  labour  to  hb 
years  ;  and  this  seems  to  be  what  legiala- 
tive  interference  is  called  upon  to  aoeoin« 
pUsh  in  regard  to  children. 

It  is  of  course  supposed  that  young 
persons,  and  children  especially,  if  re- 
lieved from  too  long  attendance  in  a  fac- 
tory, would  attend  suitable  establish- 
ments and  schools  for  their  furtherance 
in  a  knowledge  of  religion  and  morality, 
and  that  the  child  at  least  would  pass 
some  hours  of  every  day  in  the  ordinary 
business  of  a  school. 

So  far,  the  well-being  of  the  operattTes 
has  alone  been  spoken  of,  but  there  is 
anotlier  class  of  persons  whose  iut^est 
in  justice  cannot  be  forgotten — ^the  prm- 
priet&rs  of  factories.  If  the  working  of 
a  factory  be  limited  to  a  small  portion  of 
the  four-and-twenty  hours,  it  is  clear 
that  a  few  hours  work  must  pay  the  same 
rent  as  would  the  produce  of  a  doubled 
activity,  and  the  article,  page  438  of  your 
1344th  Number  seems  to  indicate -means 
by  which  a  factory  might  be  worked  for 
sixteen  or  eighteen  hours  of  the  twenty - 
four  without  injury  to  either  man,wonuai, 
or  child  employed  in  it  Not  by  any 
approach  to  the  present  shift  system,  bat 
by  regular  distinct  sets  of  operatiyea, 
working  each  set  the  number  of  hours 
most  conducive  to  their  well*  being,  and 
no  more. 

In  the  present  movement  amongst 
factory  operatives,  no  ill-wili  has  been 
manifested  towards  their  employers ;  the 
only  wish  manifested  in  their  meetings 
has  been  that  of  obtaining  a  limited 
period  of  daily  labour  for  their  wives 
and  children,  and  that  their  times  of 
work  should  be  consecutive.  It  may, 
therefore,  be  reasonably  hoped  that  the 
operatives  would  gladly  embrace  any 
plan  which  would  benefit  the  manofae* 
turer,  if,  at  the  same  time,  security 
afforded  that  their  wives  and 
should  neyer  be  kept  at  work  longer 
the  time  stipulated  for,  and  aocordlng  to 
the  spirit  of^  the  Act 

Retaining  the  spirit  of  the  Ten  Houm 
Act,  but  takmg  up  its  detaib  with  a 
view  to  limiting  the  work  of  women. 
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young  persons,  and  children,  to  the 
period  suitable  for  each  of  these  classes 
respectivelj,  it  might  be  enacted  that  a 
ikctory  mif^fat  work  for  a  greater  number 
of  hours  than  ten,  provided  in  all  cases 
that  at  least  a  double  9et  of  women^ 
young  persons,  and  children  were  en- 
gaged ;  that  each  set  of  those  operatives 
snould  enter  the  factory  at  one  and  the 
same  hour,  and  leave  it,  each  set  simul- 
taneously, at  another  hour ;  and  farther, 
that  no  individual  of  anv  set,  after  hav- 
ing left  the  factory,  should  be  permitted 
under  any  pretence  to  enter  it  again 
during  the  same  day. 

Supposing  a  factory  were  permitted 
to  work  for  16  hours  of  the  24,  the  men 
might  he  left  to  their  own  discretion  as 
to  continuing  for  so  long  a  day— they 
would  probably  take  to  some  secondary 
employment  for  the  half  of  it.  As  to 
women,  two  sets  for  the  16  hours  should 
be  by  law  required ;  the  labour  of  young 
persons  might  without  injury  to  them  be 
of  the  same  duration,  eight  hours  that  is. 
But  as  eight  hours  confinement  in  a 
factory  does  not  admit  of  the  healthy  de- 
velopment of  a  child's  mental  or  corpo- 
real faculties,  it  would  seem  that  for  the 
sixteen  hours  of  work,  not  less  than  four 
diatinet  sets  of  children  should  be  en- 
joined. The  time  of  these  children, 
after  dismissal  from  the  factory,  .might 
profitably  be  passed  at  school,  till  the 
time  of  tneir  mother's  return  home ;  and 
the  change  from  bodily  exertion  in  the 
factory  to  sedentary  occupation  in  the 
school  would  be  agreeable  no  less  than 
salutary  to  the  child.  It  is  sad  to  reflect 
that,  as  has  been  affirmed  by  good  au- 
thority, in  some  manufacturing  parts  of 
Scotland,  the  earnings  of  children  by  a 
long  day's  work  are  so  considerable,  that 
parents  not  unfrequently  live  principally 
on  their  gains,  indulging  themselves,  in 
idleness,  while  their  poor  children  are 
niade  to  labour  beyond  their  strength. 

Why  shoold  not  factory  owners  and 
their  operatives  consult  amicably  toge- 
ther as  to  the  best  means  of  securing  the 
respective  interests  of  both  the  em- 
ployer and  the  employed  ?  Masters  are 
not  accused  of  a  wish  to  oppress  their 
people;  the  operatives  have  no  desire 
to  injure  factory  proprietors :  indeed,  the 
increasing  intelligence  of  the  working 
class  can  hardly  fail  to  render  it  evident 
that  it  is  their  interest,  no  less  than  that 
of  their  employers,  that  the  produce  of 
mills  should  be  brought  to  market  at  the 


lowest  possible  rate  of  cost.  Increase 
in  the  sale  price  of  goods  lessens  demand 
for  them,  diminishes  sale,  causes  facto- 
ries to  be  closed,  and  throws  people  out 
of  work ;  on  the  other  hand,  a  great 
demand  for  goods  occasioned  by  low, 
though  remunerative  prices,  tends  uni- 
formly to  the  employment  of  more  peo- 
ple in  existing  factories,  and  to  the  open- 
ing of  new  ones ;  thus,  not  only  giving 
constant  work  to  an  increased  number  of 
hands,  but  leading  also  to  augmentation 
of  their  pay. 

Lord  Ashley  has  alluded  to  the  bene* 
fit  factory  men  derive  from  working  in 
gardens  or  allotments ;  were  the  practice 
of  out-door  labour  habitual,  as  it  would 
be  (as  suggested  in  the  above-mentioned 
article  in  your  Magazine)  were  the  men 
to  work  but  eight  hours  in  a  factorr, 
robust  health  would  not  be  the  only  aa« 
vantage  they  would  gain — they  would 
have  acquired  skill  and  aptitude  in  a 
secondary  employment,  to  which  they 
could  have  recourse  on  any  closing  of  a 
factory.  Even  the  culture  of  a  man's 
own  allotment  would  afford  a  means  of 
subsistence  for  himself  and  family  till 
better  times  came  round. 

The  following  extract  from  the  Jt/om- 
ing  Chronide  of  February  4,  1850,  ex- 
hibits the  difibrence  in  the  profits  of  a 
factory,  as  resulting  from  the  single  cir- 
cumstance of  working  it  a  greater  or 
lesser  number  of  hours  per  day :  "  In  so 
far  as  is  not  incompatible  with  the  phy- 
sical and  moral  well-being  of  the  opera- 
tives, the  factory-owner  should  be  per- 
mitted to  put  his  building  and  plant  to 
the  fullest  use  of  which  it  is  capable. 
Supposing  him  to  have  sunk  20,000il 
upon  them,  and  eight  per  cent,  to  be  a 
fair  average  rent  upon  that  capita],  he 
has  1,600c.  a-year  to  charge  under  the 
head  of  rent  upon  the  produce  of  his 
factory.  It  is  to  be  worked  but  ten 
hours  of  the  twenty-four,  that  charge 
must  be  divided  upon  the  work  done  in 
ten  hours  per  day  ;  but,  supposing  that 
work  could  be  continued  for  twenty 
hours  out  of  the  twenty-four,  800/.  of 
rent  only  would  fall  upon  the  ten  hours' 
produce.  He  would  in  this  case  have  a 
surplus  of  8002.  a-year  to  be  retained  as 
profits;  or,  as  probably  would  be  the 
result,  to  be  divided  partly  in  lowering 
the  sale  price  of  his  goods,  partly  in  an 
increase  of  profit  to  himself,  and  often 
in  an  increase  of  wages  to  his  opefa-^ 
tives."  B. 
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TESTIMONY  OF  LORD    DBOUGOAM    AGAINST    THE  BXHIBITIOK  OF  1851. 

(From  the  Timet  of  20th  March  ) 


House  of  Lories. — Lord  Brougbam  roso 
ia  pursuance  of  notice,  to  move  that  an 
humble  address  be  presented  to  Her  Majeat^r 
for  the  production  of  a  copy  of  the  Royal 
Commission  for  the  promotion  of  the  Exhi- 
bition  of  the  Works  of  Industry  of  all  Na- 
tions, to  be  holden  in  the  year  1851.  He 
commenced  bis  observations  by  calling  the 
attention  of  his  noble  friend  the  Vice-Presi- 
dent of  the  Board  of  Trade  (Earl  Granville), 
and  of  his  noble  friend  at  the  head  of  the 
Woods  and  Forests,  to  that  motion,  and  by 
ei  pressing  a  hope  that  it  would  not  be 
resisted.  He  wished  at  the  outset  of  his 
remarks  to  guard  himself  against  the  suppo- 
sition that  be  had  brought  the  subject  for- 
ward in  order  to  bring  into  disrespect  **  the 
Exhibition  of  the  Industry  of  all  Nations." 
His  belief  was  that  it  would  indeed  be  an 
exhibition  of  the  industry  of  all  nations,  and 
his  only  hope  was  that  a  due  proportion  of 
that  exhibition  would  consist  of  the  exhibi- 
tion of  the  industry  of  the  manufacturers  and 
agriculturists  of  this  country.  He  was  per- 
fectly confident  that  there  would  be  a  flock- 
ing of  the  natives  of  all  countries  with  their 
wares  and  inventions,  either  into  Hyde 
Park,  or  into  the  Green  Park,  or  into  the 
Victoria  Park  at  the  east  end  of  the  town  (a 
laugh),  or  into  any  other  park  or  place  in 
which  a  depository  for  them  was  to  be  pro- 
Tided  by  the  voluntary  contributions  of  our 
couDtrymen.  He  greatly  approved,  and  be- 
yond all  measure  admired  the  admirable 
conduct  of  our  tradesmen,  shopkeepers,  and 
manufacturers,  who  had  so  honourably  to 
themselves,  with  the  greatest  disinterested- 
ness, with  the  purest  patriotism,  with  the 
utmost  loTe  to  their  customers,  and  with  the 
kindest  feelings  to  their  customers'  pockets, 
assented  to  a  proposition  which  mutt  lower 
the  price  qf  all  the  goode  and  waree  which 
ikey  made  and  which  we  eoneumed,  ("  Hear, 
hear,''  and  some  laughter.)  It  was  a  most 
convincing  proof  that  nothing  could  be  more 
unfounded  than  the  celebrated  attack  of  Dr. 
Adam  Smith  on  the  spirit  of  the  trading  and 
commercial  community,  and  so  often  quoted 
of  late  years  in  both  Houses  of  Parliament. 
Dr.  Adam  Smith  bad  said,  that  nothing 
could  be  more  mean,  narrow,  or  contracted 
than  the  views  of  the  manufacturing  and 
trading  interests,  especially  when  contrasted 
with  the  quiescence  of  the  agricultural  in- 
terest,— a  quiescence  which  might  have 
existed  in  his  time,  but  which  had  certainly 
disappeared  during  the  last  autumn  under 
the  auspices  of  some  of  his  Protectionist 
friends  near  him.  He  had  no  doubt  that 
both  the  trading  and  the  manufacturing  in* 
tereit  would  lote  a  great  deal  presently,  even 


though  they  might  gain  a  good  deal  nttU 
mately.    They  would  bring  their  goade  to  a 
market  where  they  would  be  obliged  to  eell 
them  at  a  cheaper  price  than  ordinary, 
whilst  the  foreignere  of  all  natione  would 
Ining  their  goods  to  a  market  where  they 
would  eell  them  for  a  price  far  dearer  than 
any  which  they  could  hope  to  obtain  in 
their  own  country.    The  competitioD,  how- 
ever, would  do  ultimate  good  to  the  trader 
and  manufacturer  of  England  :  they  would 
obtain  something  by  the  exchange  of  ideas, 
and    would,    no    doubt,    learn    something 
whereby  to  improve  the   fabric   of   their 
manufactures.     They  would  not,  koweoer, 
increase  the  price  of  their  eommoditiee  and 
manufactures.    No,  no ;  down,  down,  down 
would  come  the  prices ;^~and  so  muck  ike 
better  would  it  be  for  us  the  consumers,  and 
ultimately  no  doubt  for  themselves.     They 
would  not,  however,  find  this  so  sweet  in 
the  taste  as  it  was  in  the  prospect.     But 
they  had  made  up  their  minds,  and  were 
forDlshiog  their  subscriptions  ;  and  he  con- 
sidered this  as  a  tribute  to  the  advanced 
spirit  of  the  oge,  given  by  the  manufacturer 
to  the  agriculturist,  to  compensate  for  the 
loss  which  the  latter  had  sustained  in  the 
withdrawal  of  protection.     He  hoped  that  it 
would  be  as  gratefully  accepted  by  hb  noble 
friends  of  the  Protectionist  school,  to  vhicb 
he  did  not  belong,  as  it  would  be  by  himselfy 
a  pupil  of  the  Liberal  school,  which  took 
equal  interest  in  cheap  corn  and  in  cheap 
goods.     It  was  not  from  any  hostility  to 
this  proposed  Exhibition  of  the  Industry  of 
all  Nations  that  he  oflfered  these  remarka  to 
their  lorJships,  but  from  a  sincere  wish  that 
a  grest  evil  might  not  be  inflicted  on  this 
metropolis— from  a  sincere  wish  that  one  of 
the  longs  of  this  great  capital  might  not  be 
choked  up  by  the  erection  of  a  huge  building^, 
which  he  should  call  a  tubercle  upon  them, 
and  which  must  occupy  a  space  of  20*  50» 
or  CTen  50  acres ;  for  the  building  most,  he 
inferred,  be  very  huge,  if  it  were   realty 
intended  to  contain  the  industry  of  all  na- 
tions, though  perhaps  the  contribuHim  of 
British  industry  to  it  might  be  small 


ATTWOOD  AND  RENTON'8  PATBNT  STAmCXI. 

We  now  give  the  specification  of  tfaia  in- 
vention as  promised  in  our  last : 
^ec(/7eaftoii. 

Our  improvements  consist  in  effecting  the 
separation  of  starch  from  the  other  subatnncea 
with  which  it  is  combined  in  farinac 
and  leguminous  substances  by  a  more 
peditious  process,  and  by  the  use  of 
agents  than  those  commonly  in  use.     Aad 
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in  order  that  these  iiuproTementa  may  he 
clearly  naderttood,  we  shaU  by  way  of  ex* 
emplification  describe   the  mode  ia  which 
we  manafactare  starch  from  rioe,  and  point 
oLt  thoae  parts  of  the  process  which  we 
cUim  as  being  new  and  of  our  inyention. 
We  take  whole,  or  broken  grains  of  rice, 
with  or  without  the  husk,  or  rice  flour,  and 
throw  them  or  the  flour  into  a  shallow  or 
other  convenient  vessel.     We  then  pour  in 
a  solution  of  lime  and  chloride  of  sodium 
(common  salt),  sufficient  to  cover  the  whole 
of  the  rioe,  that  is  to  say,  about  26  gallons 
of  the  solution  to  about  112 lbs.  of  the  rice. 
We   make  this  solution  by  mixing  slacked 
quick  lime  and    chloride  of   sodium   and 
water  in  the  proportion  of  about  100  lbs. 
of  lime  and  30  lbs.  of  chloride  of  sodium  to 
500  gallons  of  water,  or  in  any  other  like  pro- 
portional  quantities.    But  we  do  not  confine 
ourselves  to  the  above  proportions,  as  other 
proportions  might  be  used,  though  with  less 
advantage.    The  solution  thus  made  is  to 
be  allowed  to  settle  and  the  clear  top  liquor 
only  drawn  off  for  use.     We  let  the  rice 
remain  thus  submerged  for  about  six  hour^, 
stirring  it  well  every  half  hour.     We  then 
draw  off  the  liquid  by  means  of  suitable 
taps,  and  cover  the  rice  with  a  fresh  quan- 
tity of  a  similar  solution ;  the  rice  is  then 
exposed  for  six  hours  to  the  action  of  the 
solution,  being  well  stirred  once  every  half 
hour  as  before ;  after  which  the  liquid  is  to 
be  drawn  off,  when  the  rice  is  ready  to  be 
ground.    The  grinding  is  effected  in  the 
usual  way,  and  the  ground  rice  transferred 
to  what  is  called  a  **  rousing  vessel,"  and 
covered  over  with  a  quantity  of  a  similar 
solution  as  before  mentioned.    The  ground 
rice  is  then  to  be  well  stirred  or  roused  for 
about  two  or  three  hours.    From  this  vessel 
the  rice  is  removed  to  a  separating  vessel  or 
vessels,  in  which  it  is  left  to  stand  for  about 
six  hours,  in  order  that  the  starch  may 
be  separated  from  the  gluten  with  which  it  is 
combined.    To  save  time  we  generally  per- 
form the  stirring  or  rousing  process  the  last 
thing  at  night,  so  that  the  separation  may 
be  effected  before  morning.     On  examining 
the  separating  vessel  or  vessels,  a  thick  or 
creamy   matter  is  found   deposited  at   the 
bottom,  which  is  the  starch  mixed  with  a 
portion  of  fibrine,  while  the  gluten  floats 
near  the  top  of  the  liquor.     We  then  draw 
off  the  liquor  as  close  as   may  be  to  the 
creamy  deposit,  and  fill  up  again  with  cold 
water,  which  after  a  little  time  is  also  drawn 
off.     The  starch  or  starchy  matter  is  now 
to  be  separated  from  the  fibrine  with  which 
it  is  intermixed  in  the  usual  way,  adopted 
by  rice  starch  makers.     For  the  purpose  of 
facUitatiog  the  separation  of  the  starch  from 
the  fibrine  in  the  water,  we  sometimes  use  a 
sliding  or  telescopic  tube  placed  ver^cally 


over  an  outlet  at  or  near  to  the  bottom  of 
the  vessel,  and  so  that  the  upper  end  of  the 
tube  can  be  gradually,  and  from  time  to 
time  depressed,  until  the  whole  of  the  starch 
floating  in  the  water  has  been  run  off  from 
the  fibrine  which  falls  towards  the  bottom. 
The  moist  starch  is  run  into  a  receiving  or 
filtering  vessel,  made  with  a  false  bottom, 
or  side,  consisting  of  one  or  two,  or  more 
plates  of  perforated  zinc  or  woven  wire,  or 
other  suitable  material,  with  an  interme* 
diate  sheet  of  cotton,  linen,  or  some  other 
like  fabric,  the  whole  being  carefully  fastened, 
so  that  none  of  the  starchy  matter  may  escape 
through.  From  between  the  bottom  or  side 
of  the  vessel  and  the  perforated  zinc  plate, 
or  plates,  or  other  suitable  material,  there  is 
a  pipe  which  leads  to  an  exhaust  pump. 
On  the  starchy  matter  being  run  off  into  the 
receiving  or  filtering  vessel,  the  pump  is  set 
to  work,  when  it  draws  off  all  or  most  of  the 
excess  of  water  with  which  the  starch  is 
charged,  but  brings  off  also  along  with  the 
water  a  portion  of  starch  which  the  meshes 
of  the  false  bottom  or  filter  have  failed  to 
ietercept.  The  pump  therefore  is  made  to 
empty  itself  into  a  long  shallow  trough,  or 
a  series  of  shallow  troughs  communicating 
with  each  other,  so  that  the  starchy  water 
may  have  to  run  a  long  distance  before  it  is 
finally  allowed  to  run  to  waste,  and  so  as 
during  its  progress  to  deposit  the  whole  of 
the  remaining  starch.  For  this  purpose  the 
trough  or  series  of  troughs  should  be  placed 
so  as  to  cause  a  continuous,  but  very  gentle 
flow  of  the  water,  say  at  an  inclination  of 
about  1  inch  in  100  feet.  The  width  of  the 
trough  or  troughs  should  be  in  proportion 
to  the  quantity  of  water  holding  the  starch 
in  suspension,  and  it  will  be  better  if  the 
depth  does  not  exceed  4  inches.  We  have 
found  in  practice  that  in  a  run  of  about  300 
feet  the  water  will  come  off  perfectly  clear 
and  free  from  starch.  The  whole  of  the 
starch  which  has  been  thus  separated  and 
collected  is  now  ready  for  what  is  called 
•<  boxing,"  after  which  it  is  to  be  dried  in 
the  usual  manner.  The  gain  so  far,  is  such 
by  the  means  and  methods  we  have  described, 
that  is  to  say,  by  the  use  of  the  lime  and 
salt  solution  and  processes  aforesaid,  that 
we  can  advance  the  manufacture  of  starch 
in  about  forty -eight  hours  to  the  same  sti%e, 
which  it  now  takes,  about  one  hundred  and 
thirty-two  hours  and  upwards,  to  arrive 
at,  and  obtain,  besides  au  increase  of  from 
6  to  7  per  cent,  in  the  quantity  of  starch 
produced.  The  starch  is,  we  believe,  also 
much  purer  than  any  obtained  by  means  of 
a  caustic  alkaline,  or  acid  solution,  and 
fitted  for  all  purposes  to  which  whcateii 
starch  produced  by  fermentation  is  usually  . 
applied.  We  prefer  using  the  solution  of 
lime  and  salt  cold,  because  more  lime  cm 
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be  distolf ed  in  cold  than  in  hot  or  warm 
water,  and  beeauie  also  the  risk  of  fer- 
mentation ii  therebj  diminiBbed;  but  we 
do  not  confine  onrteWet  to  the  aie  of  the 
laid  solution  at  any  particnlar  temperature. 
Starch  of  a  good  quality  for  some  purposes, 
tiiough  not  for  sill,  may  also  be  made  by 
Qsiog  solutions  of  lime  alone  in  the  manner 
before  specified;  in  which  case,  however, 
we  mahe  the  solution  of  lime  with  cold 
water,  and  use  it  in  that  state  only,  and  con- 
fine our  claim  to  the  use  of  it  in  that  state. 
The  same  lime  and  salt  solution  as  aforesaid 
may  also  be  employed  with  the  like  good 
effect  in  manufacturing  starch  from  rye, 
peas,  beans,  and  other  leguminous  sub- 
stances, and  in  the  preparatory  steps  also  of 
the  manufacture  of  other  like  articles  of 
commerce,  such  as  dextrine  or  British  gum. 


SPBCiriCATIONS  OF  &NOLISH  PATBNT8  BN- 
BOLLXD  DUILIMO  TRB  WBBK  BNDINO 
MARCH  21tT,  1850. 

CBARLK9  Mabsdbn,  of  the  Kingsland- 
road,  Middlesex,  marble  paper  malur.  For 
improvemenit  in  trapt  to  be  applied  to  do- 
9€t8,  drainiy  iewerg,  and  etttpoolt.  Patent 
dated  September  20,  1849. 

daimt, — 1.  The  construction  of  traps  for 
closets,  drains,  sewers,  and  cesspools,  of  a 
drum  or  series  of  buckets,  caused  to  reyohe 
by  the  weight  of  the  matters  falling  into  the 
same,  and  made  air-tight  by  OTcrhanging 
and  side  flaps  of  vulcanized  caoutchouc,  or 
Other  suitable  substance. 

2.  The  forming  of  the  discharge  aperture 
of  the  closet-pans  of  an  oblong  form  rounded 
at  the  ends,  or  of  an  oval  form. 

[We  shall  take  an  early  opportunity  of 
giving  a  full  description,  with  engrayings,  of 
this  ingenious  inyention.] 

JosiAB  LoRKiN,  of  Ify-laue,  London, 
merchant.  An  improved  inttrument  or  ap' 
paratutfor  heating  or  triturating  viteotu  or 
gelatinoui  tubitanees.  Patent  dated  Sep- 
tember 20,  1849. 

Claim. — ^Beating  or  triturating  of  tiscous 
or  gelatinous  substances  by  means  of  an 
instrument  or  apparatus  consisting  of  a 
cylinder  (or  other  suitable  yessel)  contain- 
ing in  the  inside  thereof  projecting  beaters, 
or  interstioial  diaphragms. 

Thomas  Griffiths,  Islington-row,  Bir- 
mingham. Fbr  improvementg  in  the  ma- 
ttii/kcfttrff  qftea  and  other  pots  and  veueh, 
and  other  artielee  made  qf  etamped  metal. 
Fstent  dated  September  ZO,  1849. 

The  patentee  proposes  to  manufacture  the 
TRrions  articles  of  stamped  metal  alluded  to 
in  the  title,  of  sheet  tin,  or  copper,  or  other 
suitable  strong  metal,  which  senrea  as  a 
Unhig  to  a  T9Sfe|  of  ^rita^nia  metal,  in 


order  to  obtain  strenglh,  and  the  cohesion 
of  solder  under  heat.  The  lining  and  cuing 
are  stamped  with  the  same  dies,  and  the 
nnion  of  the  two  promoted  by  burnishing. 

Claim, — The  mode  of  manufacturing  tea 
and  other  pots  or  vessels  of  Britannia  metal, 
lined  or  strengthened  by  stronger  metal. 

Benjamin  W.  WREN,Yarm,  York,  mil- 
ler. For  an  improvement  in  eleanaing  and 
treating  certain  deteriptiome  qf  wheat. 
Patent  dated  September  20, 1849. 

The  description  of  wheat  proposed  to  be 
operated  upon  is  that  imported  from  "  fo- 
reign parts,"  which  is  htrd,  brittle,  and 
dirty,  having,  when  ground  in  the  usual 
manner,  a  dirty  appearance  and  musty  smelL 
To  get  rid  of  these  disadvantages,  the  wheat 
is  first  washed  in  a  cylinder,  to  free  it  from 
earthy  particles,  then  transferred  to  a  straio- 
ing  cylinder  revolving  on  a  hoUow  axle, 
heated  by  steam  or  hot  waters  after  whiefa, 
it  is  removed  to  a  third  cylinder,  heated 
exteriorly,  where  it  is  partially  dried ;  and, 
lastly,  the  wheat  is  placed  in  a  fourth  cylin- 
der, where  it  is  completely  dried  by  the 
passage  of  steam  or  hot  water  through  the 
hollow  axle,  and  around  the  external  peri- 
phery thereof. 

David  Owen  Edwards,  Sydney-place, 
Brompton,  surgeon.  For  improvemenit  in 
the  application  of  gas  for  producing  and 
radiating  heat.  Patent  dated  September 
20,  1849. 

The  chief  feature  of  this  invention  is,  the 
employment  of  gas-burners,  constructed  of 
pipeclay,  or  other  suitable  argillaceous  ma- 
terial, in  the  form  of  bulbs,  which  are  perfo- 
rated with  numerous  holes.  The  supply  of 
gas  to  these  burners  is  regulated  in  such 
manner  that  air  may  enter  the  lower  holes, 
and  mix  with  it,  so  that,  after  the  bulb  has 
become  heated,  it  will  be  covered  with  a  tiiin 
yellow  flame.  Mr.  Edwards  describes  seve- 
ral constructions  of  stoves,  composed  of 
earthenware,  or  earthenware  and  metal  com- 
bined, for  heating  and  cooking,  in  which 
these  bulb  gas-burners  are  employed  for  Che 
production  and  radiation  of  heat. 

Claims.  —  1.  The  construction  of  gaa 
burners  of  pipeclay,  or  other  suitable  argil- 
laceous material,  perforated  with  holes,  and 
adapted  to  the  production  and  radiation  of 
heat  by  the  application  of  gas. 

2.  The  construction  of  stoves  of  earthen- 
ware, or  other  argillaceous  material,  with  a 
double  casing  for  the  passage  of  air  in  com- 
bination with  gas  burners  constructed  as 
before  described. 

3.  The  construction  of  cooking  stoves  or 
ovens  of  earthenware,  or  other  argillaceooa 
material,  in  combination  with  gas  burners 
constructed  as  before  described. 

Hknrt  Bessemer,  Baxter-house,  Old 
St.  Pancras-road,  engineer.    Fbr  tnt|rrove- 
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nui^  in  ikspr^maUon  (ifjkel,  and  in  ap- 
parahu/w  n^lyinff  the  $mnt  iofwmaeti. 
Fiitait  dated  September  20, 1849. 

EujAH  Gallowat,  SontbtmptOD-lmild- 
iiigt»  Cbtncery-taney  enguieer.  For  hn" 
jnrovemenU  in/umtieu.  Patent  dated  Sep- 
tember 20, 1849. 

dehu. — 1.  Caiui&K  tbe  fire- ban  to  riae 
and  ML,  in  combfaiatlon  iritb  a  to-and-fro 
lons:itadinal  motion,  lo  aa  to  advance  tbe 
fael  from  tbe  front  to  tbe  back,  and  tbrow 
tbe  refbie  orer  into  tbe  pit. 

2.  Giving  motion,  by  eccentrics,  to  cause 
tbe  rifling  and  falling,  and  to-and-flro  mo- 
tiona  of  we  fire-ban. 

JoanpH  Rocks  Coopbr,  Birmingbam, 
gim  and  pif tol  maker.  For  improvnnenii 
in  Jirt'Orms.  Patent  dated  September  20, 
1849. 

Tbif  InTention  conaiits  in  placing  under- 
neath tbe  stock  of  tbe  gun  a  bent  lever, 
taming  en  a  pin,  one  end  of  wbiob  is  bol« 
low,  and  covers  wbat  constitutes  the  nipple, 
wbQe  tbe  otber  end  terminates  in  a  ring  for 
tbe  finger.  Wben  tbe  piece  is  leaded  and 
ready  for  use,  tbe  bolloir  end  of  tbe  lever  is 
kept  over  tbe  nipple  hj  a  qiring  hammer 
pressing  against  the  back  of  it ;  and  when 
the  disdiarge  u  to  be  elTectedy  the  lever  is 
pulled  round  until  the  hollow  part  passes  the 
end  of  tbe  spring  hammer,  which  will  then 
react  and  atrike  against  the  cap,  causing  the 
powder  to  explode.  To  place  tbe  cap  on 
tbe  nipple,  the  barrel  is  partially  turned 
round,  and,  after  priming,  is  returned  to 
tiie  first  position.  To  prevent  accidents, 
the  ring  end  of  tbe  lever  is  provided  with  a 
guard,  which  has  to  be  slidden  out  of  the 
way,  before  the  bent  lever  or  trigger  can 
be  moved.  The  patentee  describes,  lastly, 
bow  tlua  principle  of  construction  can  be 
oKidified  and  applied  to  revolving  pistols  or 
gnne. 

William  EnwAim  Nevton,  Chancery- 
lukBf  C.£.  .fbr  eeriain  ingnrovtmenit  in 
pwnps,  and  in  maekimry  or  apparaiua  for 
woriinp  the  $ame,  which  latter  improve' 
manti  are  also  ti^plieable  for  working  other 
maehinery»  (A  communication.)  Patent 
dated  September  20,  1849. 

Tbe  patentee  describes  and  claims — 

1.  A  steam  pump,  which  consists  of  a 
eating  divided  in  half  by  a  flexible  diaphragm. 
Tbe  lower  part  communicates  with  the  source 
of  supply,  and  with  the  outflow,  by  means  of 
two  pipes  fitted  with  valves,  one  opening 
inwarda  and  the  other  outwards.  Tlie  top 
half  communicates  with  the  steam  boiler  and 
condenser.  Tbe  modue  operandi  is  as  fol- 
lows : — Supposing  a  vacuum  to  be  created 
in  tbe  lower  half,  then  the  water  will  rush  in 
—provided  always  that  its  height  above  the 
aomee  of  stpply  does  not  exceed  that  to 
which  water  may  be  forced  by  atmospheric 


preaaure — and  tbe  diaphragm  ascend  until  it 
strikes  against  the  stem  of  the  steam  valvtf, 
and  thereby  cuts  off  communication  with 
the  condenser,  and  establishes  it  with  tbe 
boiler.  Steam  will  then  rush  in  and  force 
the  diaphragm  downwards,  closing  the  entry 
valve  and  opening  the  outflow  one,  whereby 
the  water  will  be  driven  out.  When  the 
diaphragm  arrives  at  a  bottom,  it  strikes 
against  the  top  of  a  spindle,  which,  through 
the  intervention  of  a  bent  lever,  will  cut  off 
communication  between  the  top  half  of  the 
casing  and  tbe  boiler,  and  open  It  with  the 
condenser.  The  top  half  of  the  casing  will 
be  exhauated  of  steam,  and  a  vacuum  cre- 
ated in  the  lower  half,  and  the  round  of 
operations  repeated. 

2.  A  double  steam  pump,  constructed  on 
prinoiplaa  similar  to  tbe  preceding,  with 
such  modifications,  however,  as  would  rea- 
dily suggest  themsdvea  to  any  one  oonversant 
with  mechanical  construction. 

3.  A  steam  boiler  furnace,  in  which  the 
steam  and  products  of  combustion,  after 
impinging  against  tbe  bottom  of  the  boiler, 
which  is  connected  with  a  water  vessel  placed 
under  the  furnace-bars  by  means  of  vertical 
pipes,  are  made  to  pass  over  and  under 
water  ressels  placed  in  a  heating  chamber, 
and  to  circulate  amongst  perpendicular  tubes 
which  connect  the  vessels  together. 

4.  A  "  volcanic  steam  generator,"  which 
consists  of  a  water  vessel,  in  which  is  placed 
a  fire  chamber,  communicating  with  the  ex- 
terior by  means  of  a  hollow  pipe,  and  fitted 
at  top  with  a  pipe  curved  downwards,  and 
opening  into  the  water.  The  chamber  is 
partly  filled  with  coal,  and  then  powdered 
coal  and  nitrate  of  soda  introduced,  which  is 
ignited  by  a  ftise.  Tbe  tube  is  filled  with 
sticks  of  nitrate  of  soda,  and  communication 
cut  off  with  the  exterior  above  it.  The 
patentee  states  that  the  fire  will  burn  fu- 
riously, and  the  heat  and  products  of  com- 
bostion  be  expelled  down  the  curved  tube 
into  the  water,  whereby  steam  wiU  be  rapidly 
generated. 

5.  A  combination  and  construction  of 
steam  pressure  gauge,  and  thermometer,  in 
which,  among  otber  arrangements,  a  column 
of  cold  water  is  interposed  between  the 
steam  and  mercury,  to  prevent  tbe  glass 
tabe  breaking. 

William  Handley,  Chiswell  •  street, 
Finsbury,  confectioner  ;  Gkougb  Duncan, 
Battersea,  engineer ;  and  Albxandbr  Mg 
Glabhan,  Long-acre,  engineer.  For  im- 
provements in  railway  breaks.  Patent 
dated  September  20,  1849. 

The  patentees  describe  and  claim  a  pecu- 
liar construction  of  break,  the  skid  of  which 
is  forced  underneath  the  wheel— between  it 
and  the  rail — so  as  to  partially  lift  the 
wheel,  and  allow  the  carriage  to  slide  along 
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upon  the  ikid.  The  breaks  may  be  snp- 
ported  in  pairs  by  a  rod  mnning  on  the 
■zles  of  the  wheels,  or  on  a  connecting-rod 
underneath  the  carriage.  The  breaks  are 
worked  in  the  usual  way. 

William  Edwards  Staite,  Lombard- 
street,  gentleman,  and  William  Petri b, 
King-street,  gentleman.  For  improvemeni* 
in  electric  and  galvanic  instrument*  and 
apparatue,  and  in  their  application  to  light' 
ing  and  motive  purpotee*  Patent  dated 
September  20,  1849. 

The  improvements  comprehended  under 
this  patent  form  the  subject  of  fifteen  dif- 
ferent claims,  each  of  whicli  again  embraces 
several  particulars.    We  shall  give  in  an 


early  Number  a  very  fall  abstract  of  the 
whole,  with  engravings. 

William  Buckwell,  Artificial  Granite 
Works,  Battersea,  C.B.  For  improvementt 
in  compreeeing  or  eolidifging  fuel.  Patent 
dated  January  3,  1850. 

In  consequence  of  this  patent  extending 
to  the  Colonies  alone,  the  specification  is 
only  a  copy  of  the  one  previously  enrolled 
and  described,  vol.  11. ,  p.  328. 

Specification  Due,  but  not  Enrolled, 
John  Baptistb  Yuldt,  Mile-end,  dyer. 
For  improvemente  in  giving  a  gloes  to  dyed 
tilk  in  skeine  or  bande.     Patent  dated  Sep* 
tember  20,  1849. 
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Robert  Mllligan,  of  Harden,  near  Biogley,  York, 
maiiufactarcr,  for  an  improved  mode  of  treating 
certain  floated  warp  or  weft,  or  both,  for  the  pur- 
pose of  producing  ornamented  fabrics.  March  18  ; 
bix  months. 

George  Jenkins,  of  Nassau-street,  Soho,  Middle- 
sex, gentleman,  for  certain  improvements  in  the 
means  of  producing  motive  power.  March  18 ;  six 
months. 

Thomas  Edmondson,  of  Salford,  Lancaster, 
printer,  for  improvements  in  the  manufacture  of 
railway  and  other  tickets,  and  in  machinery  or 


apparatus  for  marking  railway  and  other  tickets. 
March  19;  six  months. 

William  Joseph  Horsfall,  and  Thomas  James, 
both  of  the  Mersey  Steel  and  Iron  Works,  Toxteth- 
park,  Liverpool,  Lancaster,  for  improvements  in 
the  rolling  of  iron  and  other  metals.  March  19 ; 
six  months. 

Samuel  Cunliffb  Lister,  of  Manningbam,  near 
Bradford,  York,  and  George  Edmond  Donisthorpe, 
of  Leeds,  in  the  same  county,  manufacturer,  for 
improvements  fn  preparing  and  combing  wool  and 
other  fibrous  materials.    March  20;  six  months. 
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Addresses.  Subjects  of  Design. 

New-cut,  Lambeth,... M Portable  bed-room  fire-escape. 

Sheffield........ Saw-back. 

Bdinbnrgh  , Printing  and  embossing  ma- 
chine. 

Margate,  Kent....M.MM Spiral  spring  compasses. 

John's- street,  Oxford-street Revolving     standard      folio 

flrame,  for  prints,  draw- 
ings, ftc. 

Edinburgh Part  of  a  tap  for  drawing  off 

liquids. 

Renfrew An  apparatus  for  weighing, 

measuring,  and  r^ster- 
ing. 

Uuddersfleld  .m. Chest  expanding  and  equa- 
lising apparatus. 

Stockport Shuttle-weight,  and  thread  or 

yam  pressor. 


Date  of 
Registra- 
tion. 

No.  in 
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gister. 

Proprietors'  Names. 
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SO 
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CONTENTS  OP  THIS  NUMBER. 


Specification  of  Messrs.  Peace  and  Evans's  Pa- 
tent Piston  and  Expansion  Joiut— (wi/A  en- 
gravingt) 221 

Electric  Telegraphs.— Reply  of  Mr.  Bakewell 
to  Mr.  Bain 223 

Will  way's  Registered  Phero-Pneuma,  or  Oas- 
Carrier— (viM  tngravings)  « 225 

Notes  on  the  Theory  of  Algebraie  Equations. 
By  James  Cockle,  Esq.,  M.A.,  fiairister-at- 
law 226 

Causes  of  Explosion  of  Steam  Boilers,  &c.  By 
Mr.  James  Frost— (con/iiMr«rf) 229 

The  Relay  System  in  Faetories 234 

Testimony  of  Lord  Brougham  against  the  Ex- 
hibition of  1851 286 

Messrs.  Attwood  and  Renton's  Patent  Process 
of  Manuftetuiing  Staroh... m....  236 


Specifications   of    English   Patents   Enrolled 
during  the  Week  :— 

Marsden Sewer  Traps..« 2^S 

Lorkin Egg  Beaters So8 

Griffiths  Teapots,  &c.  ...»...,  238 

Wren Cleansing  Wheat....  iS& 

Edwards Gas  Stoves 238 

Bessemer  ..., Artificial  Fuel  238 

Galloway Fumaees m.  239 

Cooper... Fire-arms...... ......»»  239 

Newton Pumps...... 139 

Hsndley,  Duncan,  and 

McGlashan Railway  Breaks... ...  239 

Staite  and  Petrie Electric  Light  ......  840 

Buckwell  Compressing  Fuel...  240 

Specifications  Due,  but  not  Enrolled  — 

Vuldy  Glossing  Silk  ....•...«  240 

Weekly  List  of  New  English  Patents  .... — ....  240 
Weekly  List  of  Designs  for  Articles  of  Utility 
Registered .m«. m • ....m.  MO 


MUSEUM,    REGISTER,    JOURNAL,    AND    GAZETTE. 

No.  1390.]  SATURDAY,  MARCH  30,  18S0.     [Price  -U,  Sismped,  *d. 

Edited  br  J-  C.  RoberlHtn,  l«e,  Flecl-itrcet. 

ME.  BOQGETT'S  PATENT  GAB  STOVES. 
Pig.  4.  Fig.  6.  Fig.  8. 


FIf.  1.  Kg.  10- 

Fig.  3. 


Fif.I. 


249 

MB.  B0«0BTT'8  PATBHT  GAB  tTOVBB. 

(Patent  dtted  September  2,  1949.    Specification  enrolled  March  S,  1850.    Fatente«i  Mr.  William  Boggett, 

of  St.  Martin'8-lane,  Ifannftetorer.) 

Paientee^i  SpeeifleaiUm. 

Fio.  1  is  a  vertical  section,  and  fig.  2  a  horizontal  section  on  the  line  ^  jr  of  an 
improved  stove,  in  which  carhuretted  hydrogen  gas  is  proposed  to  be  employed  as 
the  source  of  heat.    A  is  a  cylinder,  which  forms  the  boay  of  the  stove,  and  is  closed 
in  at  top  and  bottom  by  plates  ab;  B  B  are  a  series  of  conical  air  tubes  of  earthen- 
ware or  metal,  which  are  fixed,  with  their  broad  ends  uppermost,  within  the  cylinder, 
being  closely  flttied  with  apertures  made  fbr  them  in  the  top  and  botttftn  plates  a  and 
b,  BO  that  they  shall  have  no  communication  Vith  the  surrounding  spaces  c,  e,  c,  c. 
C  is  a  ring  of  gas-burners,  which  mav  be  supplied  from  ilny  convenient  source, 
which  are  pierced  with  holes  on  those  sides  only  which  face  ihit  conical  air  tubes  B, 
so  that  the  streams  of  flame  may  impinge  directly  upon  the  tubei ;  e  e  are  apertures 
for  the  supply  of  Sir  to  the  gas-burners,    t)  is  A  flue,  which  carries  off  into  the 
chimney  tne  smoke  and  vapour  which  accumulate  in  the  spaces  ce,   E  is  a  chamber 
at  the  top  of  the  stove,  for  the  receptiotl  of  the  watmed  air  which  ascends  the  eonicd 
tubes  BB;  and  F  is  a  perforated  i'egutator,  bf  which  the  quantity  of  heated  air 
admitted  into  the  chamber  or  aparttti^tit  whef  b  th^  stove  is  placed  can  be  regulated 
at  pleasure.     It  wUl  be  seen  that,  mtA  the  matiher  in  which  the  parts  of  this  stove 
are  arranged,  no  ititermixture  of  the  products  bf  combustion  with  the  air  to  be 
warmed  can  take  place,  and  that  dile  of  the  bhief  objections  to  the  use  of  stoves  of 
this  description  is  thus  completely  reiUptfcd.    Fig.  8  is  a  vertical  section  of  another 
form  of  stove,  in  which  coal  or  coke  is  intended  to  be  emploved  as  the  source  of 
heat  (but  to  which  gas  may  be  also  applied).     A  is  a  cytinarical  case  of  iron ; 
B  an  open  fire-place  raised  on  the  bottoni  of  A ;  C  is  a  hollow,  conical- shaped  lump 
of  fire-clay,  t?m(di  dips  into  the  centra  df  the  jife-place,  and  is  upheld  by  a  eircnlar 
ledge  Hi  «rhibti  prdjects  from  the  ihslde  Of  the  ease.    D  is  a  second  lump  of  fire- 
clay, ^hich  rests  U^Oh,  and  is  ilfearly  of  the  same  shape  as  the  other,  the  apex  of 
the  one  (U)  fitting  ihto  the  liollo^  5f  the  other  (C),  but  so  as  to  leave  an  open  space 
m  between  them.     1^  E  are  two  passages,  through  which  a  constant  supply  of  n-esh 
atmospheric  air  is  conveyed  from  the  outside  of  the  stove  into  the  open  space  m 
between  the  two  fire  lumps,  where  it  becomes  warmed  by  the  heat  extracted  from 
the  under  fire  lump  (C).    //  are  vertical  passages  formed  in  the  upper  fire  lump 
D,  through  which  the  air  heated  in  m  ascends  into  a  chamber  F  at  the  top  of  the 
stove,  from  which  its  escape  into  the  surrounding  apartment  is  regulated  at  pleasure 
(as  in  fig.  1)  by  a  perforated  cover  F^     G  is  a  pipe,  which  conveys  the  smoke  and 
vapour  from  the  space  immediately  over  the  fire-place  to  the  chimney,  all  escape 
thereof  in  any  other  direction  being  prevented  by  the  close  fitting  of  the  under 
conical  fire  lump  into  the  circular  ledge  d. 

Fig.  4  is  a  vertical  section,  and  fig.  5  a  horizontal  section  on  the  line  ay  of  a  gas 
stove  differing  in  its  construction  from  those  before  described.  A  is  an  outer  cylinder 
of  iron ;  B  a  circular  hood  of  fire-clay,  which  rests  on  the  bottom  of  the  case  A,  and 
contains  a  ring  E  of  burners,  which  are  supplied  with  gas  from  a  tube  F ;  G  6  are 
a  set  of  vertical  tubes  of  earthenware,  open  at  both  ends,  by  which  the  hood  B  com- 
municates with  a  smoke  box  H  at  the  top  of  the  stove,  a  a  are  apertures  in  the 
bottom  plate  of  the  outer  case,  up  through  which  streams  of  atmospheric  air  are 
constantly  flowing  into  the  hood,  from  which  thev  ascend  in  a  heated  state  (less  the 

Eortion  required  for  the  combustion  of  the  ess)  through  the  pipes  GG,  imparting  a 
igh  degree  of  heat  thereto.  J  is  a  pipe  which  carries  off  the  smoke  and  vapour 
which  collect  in  H  into  the  chimney,  and  6  b  are  apertures  in  th^  outer  case  for  the 
admission  of  atmospheric  air,  into  the  space  between  the  outer  case  and  the  interior 
hot  air  tubes  (G  G),  where  they  become  warmed  by  contact  with  these  tubes,  without 
acquiring  aoy  of  the  empyreumatic  odour  which  belongs  to  air  heated  by  direct 
contact  with  flame  or  with  metallic  surfaces,  and  from  which  they  are  distributed  to 
the  surrounding  apartment  by  a  perforated  regulator  F',  as  in  the  other  gas  atOTes 
before  described. 

Fig.  6  is  a  vertical  section,  and  fig.  7  a  plan,  partly  in  section,  of  another  descrip- 
tion of  gas  stove.    A  is  an  outer  case  of  metal.    B  a  hollow  cone  of  earUienwaxe, 
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which  incloses  a  ring  of  barners,  C,  which  are  supplied  with  gas  from  a  pipe,  D ; 
a  a  ire  apertures  for  the  sapply  of  air  to  the  interior  of  the  cone,  bb,  apertures  fbr 
the  suppfy  of  air  to  the  space  around  the  cone.  H  a  pipe  for  carrying  off  the  sinolLe 
and  heated  vapour  from  the  top^  of  the  cone  to  the  ctiimney,  and  F  a  perforated 
cover  which  reflates  the  diffusion  of  the  air,  which  has  been  warmed  oy  contact 
with  the  cone,  mto  the  surroundinff  apartment. 

Figs.  8  and  9  exhibit  a  modilicanon  of  the  gas  stoves  represented  in  figs.  1  and  2, 
and  in  figs.  4  and  5 ;  the  onij  difference  being  that  in  this  case  the  escape-pipe  H  is 
turned  downwards,  in  order  that  it  may  be  canned  under  the  floor  of  the  apartment 
towards  the  chimney. 

Fig.  10  shows  a  modification  of  the  stove  represented  in  figs.  6  and  7.  Instead  of 
a  ring  of  gas  burners  being  ali  in  one  plane,  a  series  of  burners,  C,  rising  one  above 
another  in  conical  succession,  are  employed  as  shown,  the  flames  from  which  impinge 
aeainst,  or  are  projected  towards  the  interior  sides  of  the  cone  6.  The  escape-pipe 
H  also  passes  straight  upwards  through  the  top  of  the  stove  into  the  chimney. 

Fig.  11  represents  a  further  modification  of  the  stove  represented  in  figs.  6  and  7. 
He  cone  B  is  here  inverted,  and  the  air  passes  through  it  which  is  intended  to  warm 
the  apartment,  while  the  burners  C  arc  placed  in  the  space  exterior  to  the  cone,  and 
arranged  in  the  same  successional  order  as  in  fig.  10. 

In  ail  the  stoves  which  have  been  hereinbefore  described,  the  air  to  be  heated, 
instead  of  being  taken  from  the  apartment  in  which  the  store  is  pladed,  may  be  con- 
ducted from  the  open  air  on  the  outside  by  means  of  a  pipe  or  pipes  suitably  laid  and 
connected. 


NATAL   PAACTICB. 


Sir, — The  following  sketch  of  a  letter 
intended  twenty  vears  ago  for  a  periodi- 
od  of  that  day,  has  been  found  amongst 
Sir  Samuel  Bentham's  papers,  and,  not- 
withstanding the  improvements  that  have 
since  that  time  been  introduced,  his  ob- 
servations apply  almost  equally  well  to 
the  present  time,  and  may,  therefore,  be 
worth  a  place  in  your  valuable  columns. 

M.  S.  B. 


Mr.  Editor,  —  Much  that  has  been 
written  and  said  on  the  subject  of  naval 
warfare  seems  to  imply  that  vessels  of 
one  particular  class  would  necessarily 
oppose  themselves  only  to  vessels  of  a 
similar  class  in  the  service  of  the  enemy 
— just  as  knight  opposed  himself  to 
knight  in  the  days  of  chivalry,  and  ple- 
beian to  plebeian  only.  "We  hear  that  our 
frigates,  for  instance,  must  be  increased 
in  sixe  and  force  to  make  them  on  an 
eqnality  with  the  frigates  of  such  an- 
other nation — our  ships  of  the  line  so  and 
so  constructed  to  meet  similar  ships  which 
such  another  country  has  been  pleased  to 
build.  The  fact,  however,  is,  that  in 
actual  warfare,  commanders  of  British 
Tcsiels  of  war  never  shirk  engagement 
with  an  enemy,  even  of  much  superior 
force,  whenever  the  smallest  chance  ap- 
pears  of  success;  nor  does  a  British  cap- 


tain, on  the  other  hand,  disdain  combat 
witli  an  enemy  of  inferior  force.  In  my 
view  of  the  matter,  it  were  better  for  us  to 
have  done  with  this  useless  comparison 
of  frigate  with  frigate,  and  so  on,  and  to 
begin  instead,  to  consider  what  really  arc 
the  qualities,  of  a  vessel  of  war  that  are 
most  desirable,  and  most  efficacious  in 
the  greatest  possible  variety  of  circum- 
stances ;  to  contrive  our  armaments  ac- 
cordingly, so  as  to  fit  them  for  the 
greatest  number  of  services  individually, 
and  to  suit  them  to  a  combination  of 
individual  forces  when  required  to  op- 
pose a  great  hostile  fleet. 

Our  ignorance  in  naval  matters— that 
is,  the  ignorance  of  all  the  world— as 
regards  ships  themselves,  and  the  man- 
ner of  arming  them,  is,  I  had  almost 
said,  complete  as  regards  several  of  the 
roost  important  points  of  consideration. 
We  know  that  it  is  true  that,  cateris 
paribus,  a  heavy  shot  will  go  further 
than  a  light  one,  and  that  a  large  sh($t 
will  make  a  larger  hole  than  a  small 
one ;  but  here  ends  our  positive  know- 
ledge ;  every  thing  further  is  matter  of 
opinion.  We  do  tiot  know  what  Is  the 
precise  length  of  gun,  nor  what  the 
charge  of  powder  which,  when  com- 
bined with  the  most  efficacious  mode  of 
mounting   th&  piece,   will,    under    the 
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greatest  number  of  circumstaDces,  throw 
any  given  shot  the  farthest.  Still  less 
do  we  know  how  many  out  of  a  given 
number  of  shot  will  on  an  average  strike 
BO  small  an  object  as  a  ship,  that  ship 
being  at  the  distance  at  which  engage- 
ments at  sea  usually  take  place.  We 
know,  indeed,  that  the  proportion  is  a 
very  small  one,  and  hence  the  general 
opinion  amongst  naval  men  that  engage- 
ments at  short  distances  are  most  advan- 
tageous. 

I  have  been  these  flve-and-thirty  years 
proposing  and  urging,  by  word  and  by 
pen,  by  arguments  and  by  facts,  the  need 
which  exists  for  experiments;  not  par- 
tial ones,  but  experiments  based  on 
general  principles.  Experiments  which 
should  decide  some  of  the  fundimental 
particulars  on  which  the  efficiency  of 
every  naval  armament  must  depend 
under  any  and  all  circumstances ;  these 
experiments,  as  in  regard  to  all  others, 
so  made,  as  that  one  particular  only 
should  be  the  object  of  each  experiment, 
all  other  circumstances  being  similar. 
These  particulars  ascertained,  it  would 
then  be  comparatively  easy  to  combine 
and  modify  our  naval  armaments  to  suit 
the  circumstances  of  the  times.  But  the 
easy  and  cheap  experiments  that  would 
determine  the  most  essential  points  have 
the  misfortune  of  being  too  simple ;  thus 
appearing  insignificant,  and  beneath  the 
dignity  of  nava(  administration  ;  yet  for 
experiments  on  a  large  and  grand  scale, 
the  nation  has  joined  in  spending  thou- 
sands, tens  of  thousands,  even  millions, 
and  this  without  having  ascertained 
almost  any  one  of  the  most  essential 
points. 

We  do  not  yet  know  what  number  out 
of  100  shots,  thrown  from  the  same  gun 
and  carriage,  with  the  same  quantity  of 
the  same  powder,  will  on  an  average 
strike  a  ship  at  sea  at  different  distances, 
say  at  500,  600,  700  yards,  and  so  on ; 
we  do  not  know  this  even  when  the  ship 
has  but  little  motion,  still  less  when  it 
is  in  an  agitated  sea,  and  in  a  gale  of 
wind. 

The  distance  to  which  it  is  desirable 
to  throw  a  shot  being  given,  we  do  not 
know  what  the  shortest  length  of  gun 
may  be  which,  to  a  certainty,  will,  with 
the  most  advantageous  charge  of  pow- 
der, throw  a  shot  to  that  given  distance. 

We  do  not  know  what  Uiickness  of 
metal  is  requisite  for  a  gun,  so  as  to  en- 


able it  to  withstand  the  most  advantage- 
ous charge  of  powder  for  any  shot,  so 
that  that  thickness  shall  be  sufficient,  but 
not  more  than  sufficient.* 

In  respect  to  the  difi^erent  carriages 
and  modes  of  mounting  a  gun  that  have 
been  tried,  or  even  of  those  in  use,  we 
do  not  l^now  of  all  the  different  car- 
riages that  have  been  tried,  the  gun  in 
other  respects  being  under  the  same 
circumstances,  which  carriage  it  is,  that 
enables  the  gun  to  throw  a  shot  the 
farthest—still  less  do  we  know  which 
carriage  admits  of  the  greatest  quickness 
of  loading  and  firing^nor  which  reooires 
the  fewest  men — nor  which  is  least  liable 
to  injury  in  use— nor  which  the  most 
easily  repaired  at  sea — nor  which  least 
injures  the  ship  on  which  it  is  mounted 
—nor  which  occupies  the  least  space  on 
board  ship,  especially  space  needful  for 
the  essential  evolutions  and  purposes  of 
the  shipt :  nor  arc  we  better  acquainted 
with  other  particulars  on  which  the  com- 
parative excellence  of  a  gun-carriage 
more  or  less  depends — such,  for  instance, 
by  the  use  or  which  particular  gun- 
carriage,  the  fewest  men  have  been  dis- 
abled when  in  action  with  the  enemy. 

As  to  the  ship  itself,  we  do  not  know 
the  essential  particulars  of  the  beat  pro- 
portions respectivelpr  of  length,  breadth, 
and  depth,  to  facilitate  tne  swift  and 
easy  passage  of  the  vessel  through  the 
water. 

We  do  not  know  the  shape  of  a  ship 
that  most  easily  passes  through  water  in 
its  different  states — as  a  state  of  repose, 
of  small  waves,  of  short  and  large  ones, 
of  long  and  large  ones,  and  this  even 
when  the  ship  is  going  before  the  wind, 
— ^still  less  do  we  know  these  particulars 
in  respect  to  all  the  different  circum- 
stances to  which  a  vessel  is  exposed  when 
going  in  other  directions. 

We  do  not  know  what  $iz$  of  ship,  all 
other  circumstances  being  the  same,  will 
on  a  long  voyage,  mdce  that  voyage  in 
the  shortest  time. 

We  do  not  know  the  form  and  dispo- 

*  Hence  our  carroiuidea  cftnnot  twar  the  dMige 
of  powder  to  throw  the  shot  to  the  gieateet  die- 
tonoe  the  length  of  the  piece  iUelf  would  admit 
of;  whilet  on  the  other  hand,  gune  of  other  de- 
scriptions are  much  heavier  then  they  need  to  be 
to  resist  even  the  greatest  charge  of  powder. 

f  Oreat  progreH  has  of  late  years  oeen  made  on 
board  the  Exetllent  in  these  respecta ;  bat  stiU  it 
does  not  appear  that  the  numerous  experioMiits 
that  have  been  made  have  determined  poHUtHg 
any  one  of  these  points.    Note  IS&O. 
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81  don  of  sail  most  advantageons  under 
different  circumstances,  —  whether  the 
greater  part,  or  the  whole  quantity  should 
be  low  down,  or  what  proportion  may 
most  adTantageously  be  comioued  of  its 
greatest  breadth  to  such  or  such  a  greater 
height. 

We  have  never  in  the  structure  of  a 
ship,  or  of  any  of  its  parts,  brought  the 
mode  of  putting  it  together  to  the  test  of 
the  well  Known  principles  in  mechanics 
on  which  strength  is  known  to  depend. 

We  have  never  considered  what  the 
receptacles  are  that  in  the  interior  of  a 
ship  are  best  suited  to  the  preservation 
of  ner  various  stores,  nor  how  they  can 
most  conveniently  be  got  at  for  use,  nor 
how  they  can  be  stowed  in  the  least 
space ;  still  less  has  it  been  considered 
how  those  receptacles  might  best  contri- 
bute to  the  strength  of  the  sttucture 
itself. 


FRAOMBNTS  FROM  AN  INTBNDBJ)  NAVAL 
ESSAY  ON  THB  STRUCTURB  OF  NAVIGA- 
BLB  TBSSBL8.  BY  THB  LATB  BRIOADIBR- 
GCNBRAL  SIR  SAMUBL  BBNTHAM. 

Besides  the  strains  to  which  the  exte- 
rior of  a  navigable  vessel  is  exposed,  its 
interior  is  subjected  to  manv  others — 
some  of  them  consequent  on  dead  weight 
necessarily  placed  in  or  on  some  parti- 
cular part  of  the  vessel,  whilst  the  locality 
of  others  of  the  weights  is  optional. 

Masts,  for  example,  are  necessarily 
along  the  middle  line  of  a  vessel,  and  the 
guns  along  the  sides  or  at  the  end  of  it ; 
but  the  place  for  shot,  provisions,  water, 
and  stores  in  general,  is  optional. 

In  regard  to  weights  which  must  be 
in  specific  places,  an, object  of  prime 
consideration  in  the  construction  of  a 
vessel  should  be,  to  give  strength  to  the 
parts  of  it  thus  particularly  exposed  to 
strains ;  and  io  respect  to  weights  where 
the  situation  of  them  is  optional,  they 
should  be  placed  in  parts  of  the  vessel 
where  the  strain  occasioned  by  them 
would  be  least  injurious. 

Strength  against  these  strains  may  be 
most  certainly  and  economically  effected 
by  rendering  the  interior  fittingi  sub- 
servient to  support  against  particular 
strains. 

The  interior  fittings  of  a  vessel  consist 
in  receptacles  for  the  various  articles  of 
stores,  and  of  partitions  for  the  aecom* 
modaU<m  of  the  crew. 


Water  tanks  afford  an  example  of  the 
strength  that  may  be  given  by  recepta- 
cles for  stores.  Instead  of  those  tanks 
being,  as  at  present,  unconnected  either 
with  the  ship  or  with  each  other,  they 
might  be  made  really  a  part  of  the  struc- 
ture of  the  vessel  itself* — the  bottoms 
of  the  tanks  a  part  of  the  bottom  of  the 
ship,  fastened  firmlv  to  the  bottom  plank- 
ing, and  so  formed  as  that  the  keel  and 
bilge  pieces  might  be  connected  with  the 
bottoms  of  the  tanks ;  this  part  of  the 
tanks  would  thus  afford  strength  to  the 
bottom  of  the  ship  equal  to  the  quantity 
of  material  used  for  the  purpose  of  hold- 
ing water, — a  quantity  wnich,  whether  of 
wood  or  iron,  is  always  considerable.  So 
also,  the  sides  of  tanks,  if  made  of  a  shape 
to  correspond  with  the  shape  of  the  inte- 
rior of  the  vessel's  side,  might,  in  like 
manner,  form  that  part  of  ue  sides  of 
the  vessel  appropriated  to  the  water 
tanks. 

Tanks  of  the  same  nature  might  be 
profitably  adopted  as  receptacles  for  bis- 
cuit, and  for  various  other  stores. 

So — in  continuance  of  examples  where 
internal  fittings  might  be  made  conducive 
to  the  strength  of  a  vessel  in  resisting 
internal  weights — bulkheads  may  be  ad* 
duced.  Bulkheads,  resting  upon  the 
partitions  of  the  tanks,  might  be  carried 
up  both  transversely  and  in  the  middle  line 
of  the  vessel,  in  places  where  the^  would 
most  effectually  resist  partial  strams ;  for 
instance,  under  masts,  and  under  heavy 
ordnance. 

Sliding  KeeU. 

The  change  of  form  of  the  vessel  by 
the  protrusion  of  sliding  keels,  and  the 
power  they  afford  of  producing  quickly 
this  change  at  pleasure,  is  of  very  ^reat 
importance;  a  considerable  acquisition 
of  power  is  obtained  bv  their  means  to 
influence  the  motion  of  the  vessel  through 
the  water,  and  the  action  of  the  water  on 
the  vessel. 

Besides  the  giving  the  power  of  in- 
creasing the  lateral  resistance  of  the  ves- 
sel, by  the  direct  impulse  on  the  whole 
area  of  the  extent  of  these  keels,  an 
augmentation  of  progressive  motion  is 
obtained,  whilst  no  otner  disadvantage  is 
incurred, than  that  of  the  direct  Impulse 
of  the  edge  which  divides  the  water, 


•  The  wftt«r  tanks  in  Sir  Samuers  ezptrimental 
Tesaets  were  so  conetruoted. 
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together  with  the  frictioa  only  of  the 
Bioes. 

Perhaps  a  still  greater  use  of  sliding 
keels  is,  that  of  the  power  they  afford  to 
increase  the  lateral  resistance  of  either 
end  of  the  yessel  at  pleasure. 

The  imperfection  of  sliding  keels  is, 
that  they  require  a  depth  of  water  beyond 
what  would  otherwise  be  sufficient  for  the 
vessel,  and  thereby  it  is  deprived  when 
in  shallow  water  of  the  advantages  which 
are  acquired  in  deep  water  by  means  of 
such  keels. 


MESSRS.  STAITB  AND  FETBIl'S  FATBNT 
IMPROVBUBNTS  IN  EtBCTRIC  AND  GAL- 
VANIC INBTRUMBNT8,  AND  IN  THEIR 
APPLICATIOK  TO  LIGHTING. 

We  are  obliged,  by  a  delay  in  the  execu- 
tion of  the  numerous  engravings  required  to 
illastrate  the  specification  of  this  patent, 
to  defer  till  next  week  the  full  abstract  of  it 
which  we  promised  in  onr  last ;  bat  we  give, 
in  the  meanwhile,  the  claims  in  full,  which 
will  enable  the  intelligent  reader  to  arrive  at 
a  tolerably  correct  general  idea  of  the  im- 
provements effected  by  the  patentees,  some 
of  which  appear  to  ns  to  be  of  great  import- 
ance. 

Clainu,     , 

Firtt,  We  claim  the  hydro- barometers 
described,  and  the  employment  of  them  in 
the  cells  of  galvanic  apparatus  so  that  the 
fresh  liquid  luppUed  has  to  pass  through 
them,  whereby  the  relative  degree  of  ex- 
haustion of  the  liquid  in  the  cells  is  indi- 
cated to  the  eye  at  any  moment  by  the 
difference  of  level  between  the  liquids  inte- 
rior and  exterior  to  the  tube. 

Second,  We  claim  the  inclosing  porous 
materials,  such  as  may  be  used  for  ordinary 
capillary  syphons  for  the  liquids  of  galvanic 
batteries,  in  flexible  waterproof  tubes  (vul- 
canised caoutchouc  being  the  material  pre- 
ferred) as  described,  and  the  use  of  a  damp 
or  plug,  to  act  on  the  sides  or  orifice  of  the 
waterproof  envelope  of  the  syphon,  so  as  to 
regulate  the  discharge  of  the  liquid  as  may 
be  desired. 

TMrd»  We  claim  the  process  of  covering 
articles  used  for  galvanic  batteries,  or  in 
connection  with  them,  with  a  coating  of 
sulphur,  as  described. 

Fourth,  We  claim  the  improved  gravita- 
tion supply  apparatus  described ;  that  is  to 
say— the  use  of  a  closed  reservoir,  placed 
below  the  battery,  connected  with  the  cells 
of  the  battery  by  tubes  in  such  manner  that 
the  exhausted  liquid,  which  becomes  dense 
by  being  used,  shall  flow  down  one  tube  and 
rest  in  the  lower  part  of  the  reservoir  or 


cask,  while  the  hydraulic  pressure  of  this 
denser  liquid  in  the  said  tube  shall  drive  a 
supply  of  the  fresh  liquid  from  the  reservoir 
up  the  other  tube  into  the  cells. 

Fifih,  We  claim  the  "negative  supply 
apparatus  **  by  gravitation,  described  s  that 
is  to  say— -the  use  of  a  tray  or  shallow  reser- 
voir to  hold  a  supply  of  such  liquid  or  solu- 
tion as  becomes  specifically  lighter  by  being 
used  in  the  battery,  in  combination  with 
syphons  connecting  It  with  the  battery— one 
syphon  leading  from  the  lower  part  of  the 
liquid  in  the  tray  to  the  lower  part  of  the 
similar  liquid  in  the  galvanic  cell,  while  the 
other  syphon  leads  from  near  the  surface  of 
the  liquid  in  the  oell  to  near  the  surface  of 
the  liquid  in  the  tray.  And  also  the  use 
of  a  colander  or  porous  support  in  the  said 
tray,  to  hold  matters  to  be  dissolved  in  the 
liquid  that  is  used  when  the  liquid  is  of  such 
sort  as  to  render  that  desirable.  And  also 
the  application  of  sulphur  to  the  interior  of 
galvanic  batteries,  to  render  the  joinings 
water-tight  and  acid  proof. 

Sixth,  We  claim  the  self- clearing  capil- 
lary-tube syphon  described  ;  that  is  to  say — 
the  use  of  syphons  composed  of  capillary 
tubes,  which  have  a  conical  or  trumpet 
mouth  at  their  lower  ends  where  the  liquid 
is  discharged,  whereby  they  clear  themselves 
of  any  air  bubbles  that  may  euter  the  tube. 

Seventh.  We  claim  the  use,  in  double- 
fluid  galvanic  batteries  (in  lieu  of  dilute 
acid),  of  a  saline  solution  next  the  positive 
plate  of  a  galvanic  cell,  in  combination  with 
a  different  solution  next  the  negative  plate 
of  the  same  cell,  with  a  porous  diaphragm 
between  them,  as  explained. 

Eighth,  We  claim,  in  regard  to  the  im- 
proved concentric  cell  described — first ;  the 
employment  of  a  hole  or  bore  from  the  top 
part  of  the  negative  element  to  its  lower 
part,  and  channels  cut  in  the  said  element 
horixontally  from  the  aperture  of  the  said 
bore  at  its  lower  end  to  different  parts  of  the 
sides  of  the  element;  second,  the  use  of 
the  negative  element  of  a  polygonal  section, 
or  groo?ed  vertically,  so  that  while  it  fits  as 
close  as  may  be  to  the  sides  of  the  porous 
cell,  there  shall  remain  vertical  passages  be- 
tween the  two  surfaces  for  the  liquid  to  pass 
upwards  at  every  part  of  the  horizontal  sec- 
tion of  the  negative  surface  ;  third,  the  re- 
duction of  the  horizontal  section  of  the 
negative  element  from  a  little  below  the 
surface  of  the  liquid  in  the  cell  upwards,  so 
as  to  leave  a  freer  space  for  the  subsidence 
of  bubbles,  and  to  prevent  the  motion  of 
the  negati?e  element  from  splashing  the 
liquid  over ;  and  fourth,  the  use  of  a  band 
or  strap  of  metal  (copper  being  preferred) 
drawn  tight  around  the  top  part  of  the  nega- 
tive element  by  means  of  a  screwi  so  as  to 
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obtain  firm  contact  at  many  points  between 
the  negatlTC  element  and  the  strap,  for  the 
purpose  of  condncting  the  electric  power. 

Ninik.  We  claim  the  improved  arrange- 
ment or  oonstruotioB  of  galvanic  battery, 
where  a  large  number  of  cells  are  to  be  em* 
ployed,  as  described. 

Tenth.  We  claim  the  inclosiog  of  such 
galvanic  batteries  as  emit  vapours  or  gases 
within  a  case  which  has  a  cover  or  lid  that 
is  made  air-tight  by  means  of  a  water  lute, 
as  described.  (In  the  channel  into  which  the 
edges  of  the  lid  fit,  various  solutions  may  be 
used  in  place  of  simple  water  to  neutralize 
the  nature  of  the  gases  evolved ;  thus,  for 
the  nitric- acid  batteries  a  solution  of  lime 
may  be  used.  Plates  of  glass  may  also  be 
set  into  the  top  of  the  cover,  whereby  the 
condition  of  the  batteries  may  be  examined). 
We  also  claim  the  use  of  the  air-tight  ar- 
rangements for  supplying  and  drawing  off 
the  liquids  of  such  batteries  ;  namely,  the 
introduction  of  tubes  for  such  purposes 
through  sheets  of  vulcanised  caoutchouc 
stretched  tight,  or  secured  without  tension 
over  holes  in  the  case  or  cover  of  the  bat- 
tery ;  the  holes  in  the  caoutchouc  being  cut 
smaller  than  the  tubes  which  are  to  pass 
through  them,  make  a  very  air-tight  but 
flexible  joint.  Also  we  claim  for  tibe  same 
purpose  the  use  of  a  hydraulic  trap  in 
any  tube  or  trough  used  for  supplying  or 
discharging  liquids  to  or  from  such  batteries, 
as  described. 

Binenth,  We  claim  in  regard  to  the 
treatment  of  iridium,  and  of  the  manufac- 
ture of  articles  in  that  metal,  for  the  purpose 
of  our  invention  :  First,  the  formation 
of  a  bed  from  the  powder  or  grains  of  the 
iridium  itself  on  which  to  fuse  the  iridium 
by  the  passage  of  the  disruptive  discharge 
of  electricity.  Second,  the  use  of  a  solid 
piece  of  iridium  itself  as  the  opposite  elec- 
trode in  the  process  of  fusion,  as  described. 
And,  third,  the  process  of  working  a  solid 
piece  of  iridium  into  more  perfect  shape  by 
connecting  one  part  of  it  with  one  wire  of 
the  battery  (the  positive),  and  working  upon 
it  by  the  disruptive  discharge  to  the  positive 
iridium  electrode,  as  has  been  more  particu- 
larly explained. 

Twel^h,  We  claim  in  regard  to  the 
equaliser  described  :  First,  the  use  of  a  pla- 
tinum wire  of  sufficient  thinness,  so  ar- 
ranged as  to  be  immersible,  more  or  less,  in 
mercury,  while  the  part  out  of  the  mercury 
is  covered  with  water  (certain  other  imper- 
fectly conducting  liquids,  or  liquid  solutions, 
may  be  used  instead  of  water,  as  alcohol  or 
dilute  sulphuric  scid),  so  that  the  electric 
current,  to  be  equalized  thereby,  being 
passed  dirough  the  mercury,  and  the  part  of 
the  wire  that  is  above  the  surface  of  the 


mercury  is  thereby  resisted  and  diminished 
more  or  less,  according  to  the  length  of  wire 
remaining  above  the  mercury,  which  wire 
may  be  moved  when  required  (by  the  human 
hand  for  instance)  for  the  purpose  of  rege- 
lating, or  increasing,  or  diminishing,  the 
electric  current.  Second,  the  combination 
of  the  above  apparatus  with  an  electric 
regulator,  such  as  described,  so  that  the 
motion  of  the  regulator  shall  make  the  wire 
to  rise  or  fall  in  the  mercury,  and  thus  check 
and  prevent  any  material  variation  in  the 
quantity  of  the  electric  current  circulating 
in  the  conductors  with  which  this  instru- 
ment is  connected.  Third,  the  application 
of  self-acting  rheostats  to  branch  currents 
diverging  from  and  re-joining  a  main  con- 
ducting circuit,  so  that  several  lights  can  be 
maintained  or  operations  performed  by  cur- 
rent electricity  from  one  battery  or  main 
circuit,  without  the  risk  of  variation  or 
accident  from  one  affecting  the  action  of  the 
others.  And,  fourth,  we  claim  the  substitu- 
tion of  a  number  of  fine  springs  (platinum 
wire  being  the  material  preferred)  to  make 
contact  with  the  moveable  helix  of  fine 
platinum  wire,  in  place  of  mercury,  as  a 
means  of  contact  in  the  "  equalizer/' 

Thirteenth.  We  claim  the  compensating 
dial- balance  galvanometer  described  ;  that 
is  to  say,  we  do  not  claim  the  application  of 
an  electric  coil  with  an  iron  rod  moving  in 
its  centre,  for  the  purposes  of  galvanometry; 
but  we  claim,  the  combination  of  the  coil 
and  iron  centre,  with  the  pinion  working 
into  the  rack  affixed  to  the  iron  centre,  so 
as  to  indicate  the  motion  of  the  iron  centre 
by  the  rotation  of  the  pinion  or  its  con- 
nexions, for  the  purpose  of  measuring  the 
power  of  the  electric  current.  Also,  the 
application  of  a  partial  counterpoise-weight, 
on  a  wheel  or  arm  fixed  to  the  s^pindle  of  the 
said  pinion,  the  weight  being  of  such  amount 
and  applied  in  a  line  with  such  part  of  the 
circumference  of  the  pinion  as  shall  have 
the  most  effect  in  making  the  spindle  of  the 
pinion  to  pass  through  more  equal  arcs  than 
otherwise,  when  equal  additions  are  made  to 
the  power  of  the  electric  current  actually 
passing  in  circuit.  Also,  the  application  of 
the  triode  or  appendage,  by  which  a  free 
electrically  conducting  connection  can  be 
made  or  broken  at  pleasure,  between  the 
conductors  (such  as  the  screw  clamps)  con- 
nected with  the  two  ends  of  the  conducting 
wire  which  is  in  the  galvanometer.  The 
object  of  the  triode  being  to  make  a  freer 
passage  for  the  current  than  the  galvano- 
meter wire  itself  affords,  when  the  galvano- 
meter is  not  required  to  give  its  normal 
indications.  We  further  claim  the  triode  in 
its  combination  with  quantity  galvano- 
meters, that  is,  with  such  galvanometers  as 
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give  a  ptlptble  indicatioii  of  the  change, 
when  Koj  reaiiUnoe  ie  added  to  or  taken 
from  the  circuit  of  such  electric  currents  ai 
they  are  fitted  to  meaanre.  And,  finally, 
the  combination  of  the  triode  with  any 
inteniity-gaWanometer  (that  ii,  a  galvano- 
meter which  gives  palpable  indication  of  the 
change  when  the  electro- motive  force  of  the 
current  is  increased  or  diminished)  that 
may  be  preferred  for  use. 

Fmrteenik.  We  claim  the  differential 
galvanometer  described,  that  is  to  say,  the 
use  of  one  or  more  lengths  of  insulated 
wire,  in  coils  or  otherwise,  so  arranged  in 
connection  with  a  quantity 'galvanometer, 
that  the  coil  of  wire  can  be  included  in  the 
circuit,  or  the  circuit  completed  without  it, 
at  pleasure  ;  as,  for  instance  by  turning  set 
screws  for  the  purpose  of  obtaining  an  indi- 
cation of  the  intensity  (or  electromotive 
force)  of  the  current,  by  observing  the 
quantitative  iodicalion  of  the  galvanometer, 
with  and  without  the  said  wire  being  in- 
cluded in  the  current.  We  also  claim  the 
arrangement  of  wire  when  used  to  form  a 
partial  resistance  to  an  electric  current  in  a 
coil,  having  the  reversed  windings,  or 
having  the  flat  form,  as  hereinbefore  de- 
scribed, for  the  purpose  of  neutralizing  the 
electromagnetic  effects  of  the  current  in  the 
said  coil. 

Fifteenth.  We  claim,  in  respect  of  the 
Improved  lamp  movement  deacribed.  First, 
the  use  of  a  screwed  and  slotted  electrode 
shaft,  with  a  wheel  screwed  on  it,  the  whole 
being  so  arranged  that  the  revolution  of  the 
wheel  shall  cause  a  longitudinal  motion  of 
the  shaft.  Second,  the  use  of  a  spring  sup- 
port for  the  said  wheel,  or  for  the  support 
of  the  shaft,  whereby  the  wheel  sinks  a  little 
when  the  electrodes  are  brought  tightly  into 
contact,  and  in  sinking  Its  teeth  shall  meet 
a  stop  to  arrest  its  further  motion,  so  as  to 
prevent  too  great  a  pressure  on  the  elec- 
trodes, as  explained.  Third,  the  com- 
bination of  an  elastic  head,  with  the  mov- 
ing centre  of  the  regulator ;  and.  Fourth, 
the  use  of  a  chain  and  barrel,  in  place  of  a 
rack  and  pinion,  for  supporting  and  impart- 
ing motion  to  the  electrode  shaft,  in  certain 
electric  lamps,  as  has  been  fully  explained, 
with  the  special  advantages  attending  it. 

KLKCTRO-CBBMICAL   PUNTING. 

Sir, — A  bold  invasion  of  a  patent  right 
must  be  followed,  if  necessary,  by  a  bold 
attempt  at  justification.  This  is  only 
human  nature,  and  can  excite  but  little 
surprise.  Still,  I  must  say  I  was  asto- 
nished at  the  tone  assumed  by  Mr.  Alex- 
ander Bain  in  bia  recent  attempt  to  repel 
the  charge  of  piracy  brooght  by  me 


against  him  in  No.  1386  of  the  Meek, 
Mag,  He  absolutely  comes  forward  aa 
a  deeply  injured  man.  "  Alas ! "  he 
exclaims,  '*  it  is  the  universal  lot  of  in- 
ventors, 80  soon  as  their  labours  are 
crowned  witli  success,  to  be  beset  by  a 
host  of  pirates  and  pretenders  to  priority 
of  invention!" 

Have  I  ever  pirated  anything  belong- 
ing to  Mr.  Bain  ?  If  so,  pray  let  us 
hear  what  it  is;  and  if  not,  why  does  be 
introduce  the  word  at  all  as  an  element 
of  recrimination  in  his  reply  to  me  f  Is 
there  so  little  justice  in  his  cause  that  he 
must  resort  to  groundless  insinuation  ? 
He  talks  and  vapours  about  his  own 
achievements,  ana  about  my  spurious 
and  imaginary  claims.  I  will  only  say, 
in  return,  that  I  have  read  and  re-read 
my  specification  very  carefully,  and  I 
have  also  read  Mr.  Davy's.  1  am  quite 
satisfied  with  the  result ;  and,  as  I  hope 
one  day  to  have  an  opportunity  of  trying 
the  legality  of  Mr.  Bain's  proceedings  in 
a  court  of  law,  it  is  not,  of  course,  my 
intention  on  the  present  occasion  to  pre- 
state  the  case.  I  will,  however,  reply 
to  some  few  of  his  observations. 

He  says,  *^  There  is  not,  either  in  the 
patents  of  Mr.  Davy  or  Mr.  Bagga,  any 
chemical  solution  available  for  the  par- 
poses  of  rapid  telegraphic  communica- 
tion ;**  and,  as  far  as  I  am  concerned  in 
the  matter,  he  attempts  to  prove  this  by 
quoting  from  a  faithful  abstract  of  my 
patent  specification.  We  all  know  that 
abstracts  of  patent  specifications,  though 
necessarily'circumscribed,  are  most  use- 
ful to  the  general  reader  as  a  keg  to  the 
progress  of  applied  science.  Here  their 
utility  terminates ;  and  who,  but  a  sophis- 
tical reasoner,  would  dream  of  introduc- 
ing the  mere  abstract  of  a  specification 
as  evidence  in  a  matter  of  contested 
piracy  P  Mr.  Bain,  however,  does  this ; 
and  he  gives  from  such  abstract  the  fol- 
lowing account  of  my  method  of  proce- 
dure :— '*  Patterns  were  formed  by  pieces 
of  different  metals,  and  placed  upon  eloth 
or  paper  moistened  with  a  solution  of 
carbonate  of  soda,  which  received  coloured 
marks  from  the  metals  when  a  galvanic 
current  passed  through  them.'*  Here 
Mr.  Bain  comes  to  a  aead  stop  I  Now, 
if  any  one  will  turn  to  my  patent  speci- 
fication, he  will  find,  immediately  after 
the  above  description,  the  following  sen- 
tence :— **  By  substituting  ferrocyanats 
of  potassa,  or  any  other  appropriate 
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BolotioD,  for  the  carbonate  of  soda,  a 
different  set  of  colours  is  obtained." 
Why  was  this  important  passage  passed 
over  in  silence?  First,  because  it  did 
not  occur  in  the  ^* faithful  abstract :" 
and  secondly,  because  ferrocyanate  of 
pota^sa  (common  prussiate  of  potash)  is 
the  very  salt  with  which  the  ''chemi- 
cally-prepared  paper  "  has  always  been 
impregnated  to  receive  the  communica- 
tion in  Mr.  Bain*s  electro-chemical  print- 
ing telegraph. 

For  further  particulars,  inquire  at  the 
Electric  Telegraph  Station,  Lothbury  ! 

So  much,  then,  for  Mr.  Bain*s  state- 
ment concerning  my  patent,  and  what 
he  describes  as  my  chemical  solution. 
But  he  goes  even  hevond  this.  He  en- 
deavours to  wrest  all  credit,  right,  and 
title  whatever  out  of  my  hands,  as  will 
appear  from  the  following  sentence: — 
"  On  making  inquiry,  however,  I  found 
that  the  principle  of  electro-magnetic 
decomposition  had  been  applied  to  tele- 
graphs, and  actually  patented,  t^^o  years 
oefore,  by  Mr.  Davy."  Notwithstanding 
this,  poor  Davy  receives  no  more  mercy 
at  bis  hands  than  myself.  He  expresses 
himself  perfectly  independent  of  both 
of  us — says  he  has  discovered  far  more 
suitable  solutions  for  the  purpose,  and 
that  he  has  "effectually  overcome  all 
the  difficulties  that  stood  in  the  way 
of  rapid  telegraphic  communications  by 
electro-chemical  decomposition."  Mr. 
Bain  understands,  or  ought  to  under- 
stand, some  little  of  the  patent  law  by 
this  time.  What  does  ne  say  to  the 
second  claim  in  ilfr.  Davy's  specifica* 
/ton,  which  I  now  quote  verbatim, 
"  Secondly — /  claim  the  emphyment  of 
suitably 'prepared  fabrics  for  receiving 
marks  by  the  action  of  electric  currents 
for  recording  telegraphic  signals,  signs, 
or  eommunications,  whether  the  same  be 
used  with  the  apparatus  above  described 
or  otherwise,*'  Now  the  question  is  (for 
Mr.  Davy's  patent  has  yet  three  years  to 
mn)  how  is  the  matter  of  the  above 
claim  *< patented  to  the  world?"  To 
whom  are  we  indebted  for  the  previous 
applications  of  this  principle  to  tele- 
graphic purposes  ?  I  must  now  pause 
K>r  a  reply. 

I  am,  Sir,  yours,  &e., 

IsHAM  J.  Bagqs. 
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Sir  Samuel  Bentham  having  ascer- 
tained that  the  cement  manufactured  in 
Sheerness  dock-yard  was  stronger  than 
the  best  bricks,  (Mech.  Mag.  No.  1,300, 
p.  33,)  and  that  it  could  be  furnished  at 
a  very  low  price,  was  preparing  to  com- 
pose with  it  an  artiflcial  ftone  for  the 
ornamental  parts  of  buildings  in  naval 
arsenals,  and  the  following  note  of  further 
economical  uses  that  might  be  made  of 
that  material  has  been  found  amongst 
the  many  MSS.  be  left. 


Cement  Building, 

If  cement  can  be  made  at  8d.  or  9d. 
as  it  appears,  or  even  were  it  at  Is.  per 
foot  cube,  there  seems  no  need  of  using 
brick  or  even  stone  so  cheap  as  rag- 
stone,  while  shingle  or  even  sand  is  to  be 
had  cheaper.  Buildings  might  be  erected 
by  means  of  temporary  wooden  supports, 
to  keep  up  the  cement  in  the  form  of 
grout  while  setting, — or  very  thin  plates 
of  cement  may  be  set  up  on  edge  for  the 
inside  as  well  as  for  the  outside  of  the 
walls,  and  the  intermediate  space  filled 
in  with  the  cheapest  materials  and  cement 
in  grout.     In  this  case  these  covering 

{>lates  might  be  formed  with  more  or 
ess  extra  work  for  beauty,  as  well  as 
for  more  effectually  keeping  out  water  or 
resisting  injury  from  percussion. 

For  floors  and  roofing  thev  should  be 
formed  in  pieces  not  too  large  to  be 
moved  to  the  spot,  or  perhaps  the  entire 
floor  for  each  room  might  be  made  on 
the  ground,  directly  under,  and  hoisted 
up,  or  on  a  stage  at  or  above  the  proper 
height ;  the  straight  lower  edges  of  the 
parts  serving  as  bearers :  or  ties  might 
oe  of  wood,  covered  with  the  cement,  as 
stronger  to  resist  a  pull.  These  wooden 
ties  might  be  made  in  the  first  instance 
to  support  the  floor  composed  of  parts, 
till  by  the  casing-in  of  the  lower  part 
with  cement  plaister  the  whole  be  com- 
bined into  one  solid  mass.  Or  flat  ceil- 
ing may  be  added,  so  as  to  strengthen 
the  tie,  and  formed  either  of  plates  of 
cement  or  by  laths  extending  all  across, 
supported  at  the  middle  and  other  inter- 
mediate places,  and  then  plaistered  over 
as  at  present. 

Looking  upon  cement,  whether  of  lime 
or  of  Parker's,  or  any  other  calcareous 
composition,  or  even  burnt  clay,  as  very 
strong  against  compression,  but  compara- 
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lively  very  weak  as  against  tension,  it 
seems  better  to  employ  such  material  for 
the  arcb,  and  upper  edges  of  the  parts, 
such  as  beams  and  girders,  where  the 
strength  depends  on  resisting  compres- 
sion, but  to  substitute  wood  or  iron  for 
the  part  which  acts  as  a  tie  to  resist  the 
tendency  to  separate ;  yet  these  ties  may 
be  covered  completely  with  the  cement. 

If  the  depth  allowed  to  be  taken  up  by 
the  floor,  be  sufficient  to  do  without  ties 
of  other  material,  the  floor  and  ceiling 
together  may  be  formed  of  hollow 
masses,  the  front  row  stuck  against  the 
wall,  and  each  successive  row  stuck 
against  its  preceding  one,  with  indenture 
to  tie  together  the  lower  edge,  as  well  as 
being  put  together  with  cement. 

So  hollow  walls  might  be  built  in  the 
same  way,  provided  the  substance  be 
sufficient  for  strength ;  this  is  preferable, 
as  a  worse  conductor  of  heat  tnan  a  solid 
wall.  If  built  with  plates,  as  before  men- 
tioned, and  filled  m  solid  with  cheaper 
^rout,  the  plates  for  the  inside  of  rooms 
might  be  made  with  the  greatest  possi- 
ble preparation  of  sawdust  or  other  bad 
conducting  substance. 

For  roofs,  the  hollow  masses  put  to- 
gether to  form  the  arch  might  be  so 
contrived  as  to  afford  a  second  passage 
for  water  between  the  floor  of  the  roof 
and  the  ceiling  of  the  room  under  it ; 
this  passage  might  also  serve  as  a 
cistern. 

The  outside  plates  might  be  for  the 
basement  of  a  building  rusticated,  and  for 
the  other  parts  champhered,  showing 
each  stone — this  for  ornament  only ;  but 
it  need  add  but  little  to  the  expense,  as 
the  inside  of  the  plates  might  be  hol- 
lowed out  accordingly. 


OICXEB'S  AFPABATUS  FOB  TaANBVBBBIMa 
MAIL  BA08   AT  FVLL  8PBKD. 

Sir, — It  is  curious  to  observe  the 
almost  innumerable  necessities  and  in- 
ventions called  into  existence  by  the 
introduction  of  railways.  The  idea  of 
safely,  and  with  certainty,  taking  up  and 
putting  down  the  mail  bags  at  the  various 
stations  on  the  line,  without  checking  the 
speed  of  the  train — though  that  speed 
might  be  some  forty  or  fifty  miles  an 
hour — did  not  enter  the  imagination  until 
railway  had  been  long  in  successful 
operation.    Even  after  the  idea  had  been 


conceived,  the  best  mode  of  carrving  it 
into  practical  operation  was  not  imme- 
diately hit  upon. 

Experience  has  at  length  shown  that 
the  plan  of  Mr.  John  Dicker,  inspector 
of  mails,  accomplishes  this  desirable  ob- 
ject in  a  manner  that  leaves  nothing 
more  to  be  desired.    His  plan,  like  most 
other  good  ones,  is  exceedingly  simple, 
as  will  be  apparent  from  the  following 
explanation :  Fig.  1  is  a  plan  of  a  mau 
receiving  and  delivering  station,  with  the 
Post*  office  carriage  about  to  put  down 
one  bag  and  take  up  another.    A  Is  the 
carriage  proceeding  in  the  direction  of 
the  arrow,  to  which  a  receiving-net  £, 
and  delivering   apparatus    D,  are  at- 
tached.   B  is  an  upright  standard  at  the 
side  of  a  line  of  railway,  on  which  the 
bag  to  be  taken  up  is  suspended  in  a 
leather  envelope  for  delivery  into  the 
net  E  attached  to  the  carriage.     C  is  a 
stationary   receiving-net  attached  to  a 
wooden  frame  placed  as  near  the  standard 
B  as  possible,  in  a  direct  Ime  either 
before  or  after,  as  shown.    D  is  an  appa- 
ratus attached  to  the  side  of  the  carnage, 
with  locks  constructed  to  hold  the  bags 
(when  put  out  for  delivery)  until  the  car- 
riage reaches  the  net  C  on  the  line ;  this 
arm  or  apparatus  is  drawn  up  to  the  side 
of  the  carriage  by  means  of  a  balance 
weight  inside,  as  soon  as  it  is  relieved  of 
the  bag ;  the  strength  of  the  spring  locks 
must  be  governed  by  the  weight  and 
bulk  of  the  bags ;  and  when  they  vary 
much  in  this  respect,  two  of  these  arms 
should  be  fixed  close  to  each  other,  are 
to  be  used  for  ordinary  weights,  the  other 
for  heavy  bass.     A  similar  apparatus  is 
also  attached  to  the  standard  B,  which 
delivers  the  bags  into  the  net  E,  which  is 
constructed  to  slide  in  more  or  less,  to 
allow  for  the  variation  of  the  rails,  and 
is  kept  in  Its  position  by  a  screw  on  the 
top  of  the  standard.    Fig.  2  is  a  plan  of 
the  net  on  an  enlarged  scale,  showing 
the  detaching   lines    G,   covered  with 
leather,  for  the  purpose  of  liberating  the 
bags  from  the  standard  B,  and  the  appa- 
ratus D  on  the  side  of  the  carriage ;  tnese 
lines  are  of  great  importance,  the  acute 
angle  being  the  part  in  which  the  bag  is 
griped  to  detach  it  from  the  locks.  Fig.  8 
is  an  end  elevation  of  the  hinder  part  of 
so  much  of  the  carriage  as  is  necessary 
to  show  the  position  of   the  receiving 
nets,  &c. 

Mr.  Dicker's  plan  has  been  for  some 
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time  in  full  operation  on  the  Soalh 
EMtern  Raiivaj  ^i<^  unf  irjiog  locceis, 
and  i»  now  being  adopted  on  the  Lon- 
don and  North  'Wciteni.  It  will  also, 
probably,  be  immediatelr  applied  to  the 
French  railvaja,  a  worlting  model  of  the 
apparatui  having  been  furnished  to  (he 
French  aulboritiea  by  the  Engliih  Poat- 
tnuter-Qeneral;  a  proeeeding  that  is 
mach  to  be  regretted,  aa  it  precfudes  Mr. 
Dicker  from  patenting  hit  ' 
Ffsnee. 


Although  Mr.  Dicker  has,  without 
fee  or  reward,  given  hia  eroployen  Aert 
the  full  benefltoffaia  skill  and  ingenuity, 
I  think  they  are  hardly  justified  in  thui 
appropriating  and  giving  away  his  rights 
in  foreign  conntriea,  where  he  should  be 
at  liberty  to  reap  the  benefit*  of  hii  in- 
TentiTe  talents. 

I  am,  Sir,  youn,  tos., 

"Wu.  BaosEi^T. 
n,  mnd-ilnal,  hliofton.  Wtitatri  T,  lUft. 
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Thii  experiment  with  foiible  metal  would 
have  been  conclasire  of  the  true  and  full 
rate  of  expaniion  from  212^  to  650°i  were 
it  not  for  a  very  unexpected  contingency, 
though  the  metal  was  completely  fusible  at 
210^  at  commencement  of  experiment,  yet 
at  its  terminstion  the  metal  became  so  slug- 
gish and  pasty  at  218°  that  no  lower  tempe- 
rature could  be  profitably  obsenred  thereby. 

We  attempted  to  discover  whether  the 
cause  of  this  anomoly  might  not  be  found 
in  the  escape  of  some  volatile  metallic  mat- 
ter from  the  initial  compound  metal,  when 
subsequently  heated  to  650°,  by  heating  a 
small  quantity  of  fresh  metal  from  60°  to 
650^  within  a  long,  open,  cold  glass  tube, 
sealed  at  the  lower  end  only ;  but  as  no  metal- 
lic or  other  vapour  was  observed  to  condense 
therein,  we  are  unacquainted  with  the  cause 
of  the  lessened  fluidity,  for  no  metallic 
vapour  was  observed  to  condense  in  the  long 
cold  part  of  the  tube,  nor  could  any  other 
visible  alteration  of  the  metal  be  discovered 
on  cooling,  but  lessened  fusibility  at  220°. 

We  then  experimented  with  a  new  No.  1 
eudiometer,  by  moistening  the  interior  short 
sealed  end  thereof  with  water,  and  supply- 
ing it  with  linseed  oil  instead  of  mercury 
used  in  our  first  experiment. 

This  eudiometer  was  very  gradually  heated 
along  with  a  thermometer  within  a  bath  of 
linseed  oil  to  400°,  during  which  operation 
the  surperflnous  water  and  steam  were  ob- 
served to  evaporate.  Soon  after  the  instru- 
ment WBs  heated  above  212°,  the  spparatus 
being  allowed  to  oool  gradually,  showed 
regular  decrements  of  heat  and  volumes, 
corresponding  to  the  behaviour  of  steam 
eonfined  under  fusible  metal. 

By  only  sUghtly  varying  the  foregoing 
experiment,  an  unexpected  an  immense  dif- 
ference resulted,  by  merely  putting  the  oil 
first  into  a  dry  eudiometer,  and  then  put- 
ting a  drop  of  water  into  the  oil  (of  full 
one- tenth  inch  diameter).  On  heating  the 
instrument  in  a  bath  to  30  0^  no  portion  of 
the  water  evaporated,  nor  was  any  alteration 
thereof  visible  at  that  great  heat  and  little 
pressure  when  the  instrument  was  withdrawn 
from  the  bath  for  inspection.  At  about 
320®,  small  portions  of  the  drop  of  water  de- 
crepitated like  common  salt  upon  hot  coals. 
The  crepitations  increased  in  number  and 
violence  with  increasing  heat,  till  towards 
340^  the  instrument  was  withdrawn  to  pre- 
serve it  from  deetmotioB  by  the  increased 
▼lolenee  of  the  concussions ;  yet  on  looking 
into  tike  initmment  half  the  original  drop 
of  water  still  remBined  unaltered  within  the 


oil.  This  curious  experiment  first  ex- 
hibits a  combination  of  water  and  of  best 
under  perfectly  new  views.  We  have  here 
a  small  body  of  water,  unmixable  with  oil, 
and  unoonfioed  at  the  time  by  little  more 
than  atmospheric  pressure  (one  inch  of 
linseed  oil),  prevented  from  its  natural  ex- 
pansion into  steam  of  more  tension  than 
four  atmospheres,  by  mere  immerston  in 
linseed  oil  at  300°,  and  prevented  by  the 
same  feeble  mechanical  means  from  totsl 
decrepitation,  when  snfliciently  heated  to 
form,  in  the  natural  way,  steam  of  more 
tension  than  six  atmospheres. 

We  therefore  unquestionably  haTO  arrived 
at  a  stronger  corresponding  and  corrobo- 
rative instance  of  that  obscure  fact,  observed 
when  steam  is  heated  in  contact  with  mer- 
cury at  temperatures  between  238°  and  250°, 
during  which  the  natural  expansion  of  steam 
seems  to  be  suddenly  srrested  and  wonder- 
fully lessened,  which  influence  acting  with 
decreased  effect,  seems  to  vanish  about  500*» 
and  then  commences  to  act  with  continually 
increasing  effect  to  the  higliest  temperatute 
reached  in  our  experiments,  650°. 

We  have  colleeted  the  results  of  former 
experiments  into  one  table,  reduced  to  one 
sotde  for  easy  comparison. 

Pig.  4. 
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A  variatkm  of  Ui«  foregoing  cnrioat  ex- 
perimoDt  will  be  found  b^w.  The  eccom- 
panying  diagram ,  fig.  4,  representi  one  of 
sereral  limiUr  glass  endiometers,  each  one 
bemg  completely  filled  with  well  boiled  water 
only,  as  placed  wilhin  a  bath  of  fosible 
metaJ,  and  gradaally  heated  therein  to  650**, 
thns  ^e  water  was  eipelled  therefrom  into 
a  cop,  till  the  eudiometer  contained  only 
stame,  when,  the  enp  being  withdrawn,  the 
small  open  end  of  the  endiometer  was  aealed 
(while  hot)  with  a  blow  pipe  ilame,  and 
when  the  instrument  was  cooled,  the  Inte- 
rior thereof  constituted  an  engineer's  ts- 
cmm,  containing  only  the  eqniTalent  or 
boaic  water  due  to  the  volume  of  stame  the 
instrument  had  contained. 

On  one  of  these  instruments  being  im- 
mersed in  a  fluid,  while  the  small  sealed  end 
thereof  was  held  at  some  dittanoe  below  the 
snrfooe  of  that  fluid,  the  sealed  end  was 
broken  off,  and  the  instrument  became  in- 
stantaneonily  filled  with  the  fluid  in  which 
it  was  immersed. 

Hie  first  instrument  being  filled  with  dry 
aaercury,  as  much  of  that  metal  was  poured 
out  from  the  unsealed  end,  as  reduced  the 
surface  within  that  end  to  letter  A,  fig.  5  ; 
the  instrument  being  then  heated  in  a  bath, 


I 


Fig.6. 


r 


122** 
216» 
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tba  Tolnmes  of  steam  became  apparent  in 
the  sealed  end,  in  correspondence  with  the 
temperatures  annexed  thereto,  showing  that 
the  Tolames  were  proportional  to  those  be* 
fore  obtained  in  other  instruments  at  high 
temperatures,  and  that  the  very  minute 
qmmtity  of  water  still  retained  all  its  origi- 
anl  propertim,  and  therefore  the  water  had 
been  at  high  temperatures  unaltered  by  eon- 


taet  with  the  mercury  in  those  larger  Instru- 
ments. 

The  second  instrument  hsTing  been,  in 
the  same  manner,  filled  with  spirits  of  tur- 
pentine, no  Tspour  was  perceptible  therein, 
till  the  instrument  was  heated  to  316",  or 
boiling  point  of  oil  of  turpentine. 

The  third  instrument  being  treated  in  a 
similar  manner  with  linseed  oil,  no  vapour  was 
peroeiTed  therein  even  when  heated  to  400*. 

The  foregoing  experiments  seem  to  dearly 
show,  that  while  mercury  possesses  no  over- 
powering attraction  for  water  In  a  very  mi- 
nutely divided  state,  or  sufficient  to  hinder 
the  formation  of  natural  steam  therefrom, 
yet  on  the  contrary,  both  the  oils  of  linseed 
and  turpentine,  when  similarly  cireum- 
stsnced,  possess  such  very  powerful  hin- 
drances thereto,  that  spirits  of  turpentine 
prevents  the  formation  of  steam  from  water 
at  316**,  which  at  that  temperature  would 
have  a  tension  of  more  than  60  lbs.  per  inch, 
and  linseed  oil  prevents  the  formation  of 
steam  from  water  at  400%  which  at  that 
temperature  would  possess  the  tension  of 
more  than  260  lbs.  per  inch. 

Now  this  fixity  of  water  so  heated  is 
strongly  contrasted  with  a  circumstance  I 
hare  often  witnessed,  but  never  seen  re- 
corded. On  withdrawing  atmospheric  pres- 
sure, by  means  of  a  very  superior  air-pump, 
from  well  boiled  cold  fixed  oils,  the  oil  is 
resolved  at  common  temperatures  into  black 
vapour  or  smoke,  just  as  long  as  the  perfect 
action  of  the  air-pump  is  continued. 

The  foregoing  experiment  seems  to  indi- 
cate that  the  joint  attraction  of  the  com- 
pound chemical  equivalents  of  oil  for  small 
quantities  of  water,  is  far  superior  at  high 
temperaturas  and  under  atmospheric  pres- 
sure, to  the  separate  attraction  of  the  che- 
mical equivalents  of  oil  for  each  other  at 
common  temperatures,  when  released  from 
atmospheric  pressure:  so  that  were  there 
no  atmospheric  pressure,  there  could  be  no 
fixed  oils,  just  as  if  there  were  no  atmo- 
spheric pressure  there  would  be  no  water 
at  common  temperatures. 

To  test  the  real  value  of  the  foregoing 
matten  practically  in  some  degree,  two 
small  working  high-pressure  engines  wera 
carefully  constructed  and  both  exactly  alike 
in  every  particular,  except  that  the  diameter 
of  one  cylinder  of  6  inches  was  double  the 
diameter  of  the  other  cylinder  of  3  Inches,  and 
therefore  of  fourfold  capacity. 

These  engines  were  alternately  supplied 
with  steam  of  the  same  tension,  through 
separate  pipes  furnished  with  stop-cocks, 
and  attached  to  the  same  tubular  boiler  over 
tiie  same  furnace,  wherein  the  same  quan- 
tity of  fad  was  oonsumed  in  the  same  time 
In  both  experiments. 
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Within  tiie  liirnaee,  above  the  fire  and 
beneath  the  boiler,  waB  placed  a  coil  of  iron 
pipe  to  heat  the  steam  in  its  passage  from 
the  boiler  to  the  larger  cylindered  engine ; 
the  heating  surface  of  this  coil  being  equal 
to  about  one-fifth  part  of  the  heating  sur- 
face of  the  tubular  boiler.  Each  engine  was 
furnished  with  a  meter  to  number  the  revo- 
lutions thereof,  and  with  one  of  Morin's 
dynometers  for  measuring  and  recording  the 
actual  working  force  or  duty  of  the  engine, 
at  every  instant  of  the  experiment. 

Experiments  were  made  and  separately 
repeated  with  these  engines,  in  presence  of 
highly  respectable  and  competent  engineers, 
when  it  was  found,  when  the  engines  were 
successively  run  at  the  same  speed,  that  the 
same  quantity  of  fuel  produced  more  than 
four  times  greater  eflfect,  when  the  steam 
employed  in  the  larger  cylinder  was  heated 
in  its  passage  thereto  through  the  heated 
coil  of  pipes,  than  a  similar  quantity  of  fuel 
produced  in  the  smaller  engine  with  the 
unheated  or  natural  steam  of  the  same  exact 
tension  ;  while  in  both  cases  all  the  steam  the 
boiler  could  supply  was  employed.  The 
inference  then  seems  unquestionable,  that 
more  than  four  volumes  of  elastic  fluid  of 
equal  tension  was  produced  from  the 
same  fuel,  and  eifectively  employed  in 
one  case  than  was  produced  in  the  other 
case,  and  from  a  similar  quantity  of  water 
also.  For  it  is  evident,  that  as  a  part 
of  the  heat  in  one  case  was  intercepted 
in  its  passage  from  the  furnace  to  the  boiler, 
by  the  coil  of  iron  pipe  employed  to  heat 
the  steam  in  its  passage  to  the  larger  engine, 
much  less  heat  could  only  then  be  employed 
to  convert  the  water  to  steam  in  the  boiler, 
and  therefore  there  must  of  necessity  have 
been  less  water  evaporated  therefrom  during 
that  experiment. 

As  it  appears  in  the  diagrams  how  com- 
paratively great  is  the  initial  expansion  of 
steam  by  heat,  which  initial  expansion  is 
unused,  wasted,  and  cannot  be  employed 
in  high- pressure  engines,  it  as  evidently 
follows,  though  high- pressure  engines  are 
thus  capable  of  immense  improvement,  yet 
in  their  very  nature  they  are  incapable  to 
obtain  the  Kill  advantage  of  this  improve* 
ment,  and  can  dispense  but  a  portion  of 
the  benefits  to  be  derived  from  this  disco- 
very, by  which  the  power  of  mankind  over 
matter  may  be  so  inexpensively  and  so 
immensely  increased. 

The  wonderfully,  nay,  wc  must  say,  the 
miraculously  distinclive  and  peculiar  qua- 
lities of  either  or  both  these  elastic  fluids,  in 
equal  volumes  of  equal  tension  and  equal 
mercantile  value,  will  be  found  collected  in 
the  following  table,  and  must  All  the  mind 
with  astonishment : 


8 

1 

8 

1 

12 

24 

Steam  |  SUme  |  Eaob  under  atmotpheric 

pressure  or  tensioiu 
Equivalents  of  water. 
Equivalents  of  caloric 
Distances  of  and  in  di- 
mension of  the  diameters  of  atoms  of  water 
from  each  other  at  the  tension  of  30  inches 
mercury,  assuming  the  distances  probable, 
from  the  general  laws  of  atomic  combination 
and  our  previous  calculation,  iihich  shows 
that  trhile  water  is  increased  1,700  fold  in 
steam,  it  is  increased  13,600  fold  in  stame 
under  atmospheric    pressure,  and  by  the 
same  quantity  of  caloric  at  the  temperature 
of  650^ 

To  the  foregoing  miraculous  distinctions 
we  have  to  add  another  equally  curious  and 
distinct  affinity  discovered  to  exist  between 
caloric  and  water  in  stame,  and  which  new 
property  alone  would  constitute  stame  an 
atomic  chemical  compound  distinct  from 
steam,  were  there  no  other  distinction  what- 
ever between  them,  and  wliich  peculiar  pro- 
perty of  stame  must  hereafter  prove  of  great 
value  in  many  economical  applications  of 
heat. 

To  comprehend  this  new  and  useliil  foot, 
it  is  necessary  to  recollect  the  temperature  of 
steam  is  always  found  to  be  in  strict  accord- 
ance with  its  density  ;  Tables  whereof  have 
been  published  by  Taylor,  Dalton,  Ure,  and 
by  many  others ;  and  it  is  therefore  well 
known,  that  however  high  may  have  been 
the  temperature  of  the  steam  employoi 
in  any  engine,  the  temperature  will  be  in- 
stantly reduced  to  that  of  atmospheric  steam 
employed  in  any  engine,  if  allowed  to  escape 
and  freely  expand  under  atmospheric  pres- 
sure only,  whilst  within  and  passing  through 
a  sufficient  exhaust  pipe.  But  the  behaviour 
of  stame,  under  the  same  circumstances,  is 
so  different  from  steam,  as  to  prove  that 
caloric  and  water  must  have  entered  into 
some  further,  stricter,  and  far  more  peeuliar 
relations  in  stame,  unknown  in  and  inoooa- 
patible  with  those  of  steam. 

To  show  this  clearly,  we  have  collated  in 
a  table  the  different  states  observed  in  those 
different  elastic  fluids,  each  freely  esoapiB^ 
from  working  high-pressure  engines.  Tbe 
initial  density  of  steam  in  the  boiler  wu 
made  to  differ  so  greatly  to  render  the  expe- 
riment more  striking  and  instmctiTe ;  for  by 
this  arrangement  there  was  actually  double 
tbe  incipient  caloric  in  every  eqnal  Totni 
of  steam  of  six  and  a  half  atmospheres, 
in  an  equal  volume  of  stame  of  two  aod 
half  atmospheres,  notwithstanding  the 
had  been  heated  out  of  contact  vritk 
to  61 2^ 

Bach  experiment  lasted  half  an 
during  whidi  the  exhaust  staaas  and 
were  respectively  eondueted  friMs  it*  apprft* 
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priato  working  engine  through  two  feet  of 
ezhantt  pipe  into  tiie  npper  part  of  separatet 
Inverted,  large  red  garden  poti,  imbedded  in 
and  ooTered  with  dry  Mnd,  the  expanded 
elaatie  flnida  were  allowed  to  eioape  freelj 
iSrom  the  lower  end  of  the  pots,  through  a 
oonrinnation  of  lalfieient  tzhanit  pipei,  lo 


that  within  the  pots  there  could  be  scarcely 
more  than  atmospheric  pressure.  Within 
each  was  introduced  the  bulb  of  a  thermo- 
meter, and  also  about  half  a  pound  of  dough 
to  be  cooked  by  the  exhaust  steam  or  stame, 
when  the  following  results  were  obtained  t— 


Deniity  of 
steam  in  boil- 
en,  inatmo- 
spheres. 


Temperature 

of  steam 

inboileii. 


Temperature 

of  stame 

in  engine. 


Temperature 

within 

pots. 


OUbient  states  of  dough  when 
teken  from  poto. 


I     Substance.     |  Surface. 


i 


6ft 


I 


32l< 


I 


gtame  j 


S-5 


I 


36^0 


I         612«>         I 


I         816°         I        Tender.        |    White  glistening. 


540° 


I     Hard  cruit.    |     Charred  biack. 


As  ieveral  important  inferences  can  be 
better  drawn  at  the  fitting  opportunities  than 
at  present  from  the  foregoing  facts,  we  will 
therefore  now  proceed  to  show  some  other 
properties  of  stame  deserving  attention ;  aud 
ftrst,  the  great  eelerity  with  which  steam 
taken  np  heat  by  contact  with  metallic  sur- 
faces, and  becomes  stame,  is  incomparably 
greater  than  the  speed  with  which  water 
takea  np  heat  and  becomes  steam,  and  pro- 
bably is  equal  to  the  speed  with  which  steam 
imparts  heat  to  any  colder  substance  by 
contact  therewith,  and  which  property  of 
ateam  appears  to  be  limited  in  Telocity  only 
by  the  conducting  capacity  of  the  substance 
in  contact ;  for  by  calonlating  the  respective 
capacities  of  the  cylinder  and  of  the  heating 
ccii  of  pipes,  and  speed  of  piston,  it  was 
apparent,  though  the  stame  was  continuously 
increased  in  temperature  400^  above  the 
temperature  of  the  steam  from  which  it  was 
produced,  yet  every  volume  thereof  paased 
through  the  heated  coU  in  less  than  the  third 
part  of  a  second. 

This  eelerity  of  transformation  of  steam 
into  atame  of  greater  volume,  combined  with 
tlie  little  quantity  of  caloric  required  for  the 
tranaformation,  compared  with  the  great 
quantity  both  of  caloric  and  of  time  required 
m  the  formation  from  water  for  a  small 
▼dame  of  steam  of  equal  tension,  if  these 
•onaidentions  are  compared  with  the  well 
known  slow  evaporation  of  water  from  un- 
doly  or  "  greatly  heated"  surfaces  of  metal 
(eldMrately  set  forth  in  the  Franklin  Insti- 
tote  experiments),  these  joint  considerations 
would  show  how  much  more  probable,  as 
well  as  how  biealculably  more  sudden,  cer- 
tain,  and  {wwerful  agent  for  mischief  is 
iteme  than  steam. 

But  as  we  are  also  well  assured  that  stame 
parts  with  its  heat  instantaneously  to  any 
colder  substance  in  contact,  we  may  now 
from  these  premises  understand  how  a  sud- 
den alMtracUon  of  steam  from  a  boiler  may 
caase  an  explosbn,  that  might  not  have 
oeoorred  vnder  the  same  drcumstanees, 
without  sndi  sadden  abstraction ;  and  it  is 


easy  to  imagine  such  circumstances  may 
have  occurred  when  a  boiler  has  exploded 
soon  after  an  engine  has  been  started  that 
had  been  temporarily  stopped  for  a  short 
period,  as  for  transfer  of  passengers  and 
goods  at  a  wharf,  which  unhappily  is  by  no 
means  a  rare  occarrence. 

During  such  a  period,  the  engine  being 
inactive,  the  cylinder  becomes  cooler^ths 
pumps  being  inactive,  the  water  becomes 
deficient  in  boilers — lower  portions  of  the 
boilers  become  uncovered  with  water  and 
overheated  ;  the  steam  in  contact  with  those 
portions  becomes  overheated  also,  and  then 
as  quickly  transports  the  heat  from  lower  to 
upper  parts  of  boilers. 

Now  as  the  tension  of  steam  in  boilers 
would  be  little  affected  by  this  transfer  of  heat 
within  the  boiler,  the  usual  discharge  from 
the  safety-valve  would  be  so  little  affected 
thereby  as  to  appear  satisfactory  to  the  en- 
gineer, and  as  the  engine  had  previously 
worked  satisfactorily,  no  danger  would  be 
apprehended,  though  the  boiler  was  then 
preparing  for  and  approaching  the  very  verge 
of  explosion. 

The  frequent  records  of  such  calamities 
have  often  shown  that  the  explosions  seldom 
or  never  occur,  while  the  steam  is  at  its 
greatest  tension,  nor  till ''  the  engine  has 
made  a  few  strokes,"  or  till  *'  the  boat  has 
got  one  or  more  lengths  from  the  wharf," 
when,  if,  at  all,  an  explosion  ensues. 

Now,  if  these  frequently  occurring  eir* 
camstances  be  fully  considered,  it  wiU  ap- 
pear, that  with  free  acting  safety-valves  the 
greatest  tension  of  the  steam  must  have 
existed  previous  to  starting  the  engine,  for 
as  the  tension  of  steam  cannot  be  sustained 
an  instant  in  contact  with  any  substance 
colder  than  itself,  on  starting  the  engine  the 
cooled  cylinder  most  be  heated  with  rarefied 
steam,  which  will  oonsame  or  use  up  several 
volumes  of  steam  beyond  the  volume  re- 
quired for  filling  the  cylinder  when  heated, 
while  for  heating  the  cylinder  there  will  be 
required  many  more  volumes  of  stame  than 
of  natural  steami  proportionate  to  the  rery 
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diiferent  actoal  quantities  of  caloric  con- 
tained in  those  different  componnds  of  water 
and  heat.  The  tension  of  steam  in  boilers  so 
circumstanced,  must  therefore  be  for  some 
time  rapidly  reduced  at  every  strolce  of  the 
engine,  till  an  explosion  ensues,  if  at  all, 
from  some  unknown  cause  under  lesser  ten- 
sion. 

Now  this  occult  cause  may  be  explained. 
The  rapid  abstraction  of  rarefied  steam  from 
the  boUer  suddenly  lowers  the  pressure  upon 
the  heated  water  in  the  boiler,  and  a  portion 
of  that  heated  water  as  suddenly  flashes  into 
natural  or  dense  steam,  which  is  as  suddenly 
transformed  by  contact  with  the  extensive 
heated  surface  of  boiler  into  a  volume  of 
stame,  of  such  greater  magnitude  and  ten- 
sion, that  the  safety-valves  cannot  discharge 
nor  the  boilers  retain,  and  explosion  neces- 
sarily occurs,  and  hence  there  may  be  seen, 
how  the  opening  of  large  safety-valves,  or 
the  fusion  of  large  metadlic  substitutes  for 
valves,  may,  under  such  particular  circum- 
stances, occasion  the  direful  catastrophes 
they  were  specially  constructed  to  prevent, 
for  it  is  evident  the  more  rapidly  the  stame 
is  discharged  from  boiler,  the  more  sud- 
denly and  perfectly  will  the  consecutive 
changes  just  enumerated  take  place. 

In  our  description  of  experiments  with  a 
high-pressure  boiler,  we  anticipated  greater 
profit  from  converting  low  steam  than  high 
steam  to  stame  of  the  same  temperature, 
because  of  the  greater  degree  of  expansion 
to  which  it  is  subjected,  and  which  we  have 
now  found  experimentally  to  be  true.  For 
we  connected  a  small  condensing  engine  by 
separate  pipes  and  stop-cocks,  with  a  boiler 
and  steam-heater  attached  thereto,  whereby 
the  engine  was  worked  for  an  hour  alter- 
nately with  steam  or  with  stame,  the  steam 
being  always  of  the  same  uniform  tension  in 
the  boiler,  as  the  safety-valve  was  loaded 
uniformly  with  15  lbs.  per  inch,  and  the  steam 
always  blowing  off  from  the  safety-valve, 
was  of  the  uniform  density  of  30  pounds  per 
inch  within  the  boiler  during  every  experi- 
ment. 

The  vacuum  in  the  engine  was  measured  by 
a  mercurial  gauge,  and  produced  and  main- 
tained by  causing  the  exhaust  steam  or  stame 
to  pass  respectively  through  a  long  coil  of 
metal  pipe  placed  within  and  on  the  bottom 
of  a  large  cistern  filled  with  cold  water, 
whereby  the  steam  or  stame  was  con- 
densed into  water  in  its  passage  to  the  air- 
pump,  situated  in  a  small  cistern  near  the 
engine,  and  into  which  the  cold  condensed 
water  was  delivered  after  the  heat  had  been 
separated  therefrom  and  retained  in  the 
water  In  the  large  eistem,  whereby  and 
wherein  the  proportionate  quantity  of  heat 
absolutely  employed  and  expended  for  work- 


ing the  engine  in  each  separate  experiment, 
became  both  readily  and  accurately  ascer- 
tainable. 

By  employing  this  apparatus  we  observed 
two  distinct  results  or  general  Isws : 

First,  we  found  that  the  hotter  the  stesm 
was  heated  in  its  passage  to  the  engine,  the 
less  was  the  heat  imparted  in  the  same  time 
to  the  water  in  the  condensing  cistern. 

Secondly,  we  also  found  the  hotter  the 
steam  waa  heated  in  its  passage  to  the  engine, 
the  more  effective  and  powerful  the  engine 
became,  till  this  increased  effect  amounted 
to  a  very  considerable  per  oentage.  This 
fact  was  very  plainly  shown  by  the  dynameter 
attached  to  the  engine,  which  waa  main- 
tained at  the  aame  speed,  and  although  the 
heated  steam  had  to  pass  through  a  heated 
spiral  coil  of  pipe  of  somewhat  leas  dia- 
meter, and  of  ten  times  the  length  of  the 
shorter  direct  pipe,  through  whidi  the  nn- 
heated  natural  steam  was  conducted^  to  the 
engine. 

This  fact  can  only  be  acconnted  for  by 
the  far  rarer  fluid  stame  moving  with  greater 
celerity  under  the  same  pressure  as  the 
denser  fluid  steam,  and  this  one  fact  eala- 
blishes  another,  that  stame  is  a  vaatly  rarer 
fluid  than  steam. 

Thus  the  efficiency  of  the  first  was  fovnd 
in  different  experiments,  in  just  proportions 
as  the  stame  was  heated  beyond  the  tem- 
perature of  natural  steam,  till  we  fonnd  it 
about  six  times  as  effective.  To  do  tlits, 
however,  we  are  obliged  to  substitute  a 
heater  with  a  larger  proportionate  beating 
surface  than  one-fifth  the  heating  sarliaoe  i 
the  boiler  as  employed  in  the  previona  ex- 
periments with  high  steam;  and  we  liave 
no  doubt,  that  with  a  larger  proportionate 
surface  of  heater  than  we  have  yet  employed, 
the  efficiency  of  fuel  may  be  ftutber  in- 
creased  by  using  stame  of  a  higlier  tempe- 
rature, as  the  experiments  hitherto  made 
coincide  very  satisfactorily  with  the  general 
proportions  found  by  the  different  endit^- 
meters,  distilling  apparatus,  and  dednctiotts 
therefrom. 

Now  the  extraordinary  discrapaacj  be- 
tween the  learned  chemists  who  stated  it 
requires  480^  of  heat  to  double  a  vohime  of 
steam,  and  our  experiment  showtng  that 
four  degrees  of  heat  doubles,  and  sixteen 
degrees  of  heat  trebles  the  volume  of  steam, 
is  easily  accounted  for,  as  it  is  merely  tbe 
difference  between  a  seemingly  well-gronnded 
theory  of  learned  men  and  an  absolute  fact 
discovered  by  experiment.  For  those  pbi- 
losophers  having  found  that  it  required  480* 
of  heat  to  double  the  volume  of  all  tin  dif- 
Isrent  gases,  and  as  oxygen  and  bydrogen 
gases  among  the  number  are  compoeed  of  aU 
the  elements  contained  in  stean,  namnly. 
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oxygen,  hydrogeoy  and  heat,  they  theoreti- 
cally inferred  (per  taltam)  that  steam  and 
an  Tapoart  were  inbject  to  the  same  law  of 
expansion,  which  it  now  shown  to  have  been 
one  of  the  most  unfortunately  learned  guesses 
to  be  found  on  record.  A  further  examina- 
tion of  the  peculiar  properties  of  steam,  and 
the  elements  of  which  it  is  composed,  ex- 
hibit such  irreconcilable  distinctions,  as  all 
the  theories  philosophers  have  coined  for 
explaining  the  nature  of  heat  and  its  combi- 
nations with  ponderable  matter,  will  utterly 
fail  to  explain. 

(To  b€  eonlinuedf) 


and  he  heard  no  more  on  the  subject.  I 
haTc  understood  that  these  officials  are 
desired  to  obtain  all  possible  information 
respecting  any  invention  that  may  be  laid 
before  them,  but  never  to  encourage  the 
inventor.  And  this  seems  to  be  true,  for  I 
am  informed  that  there  is  a  precisely  similar 
model  in  the  Arsenal  at  Woolwich,  and  one 
also  in  the  Musee  D'Artillerie  in  Paris, 
copied,  no  doubt,  from  the  one  at  Wool- 
wich, and  which  was  the  invention  of 
Samuel  Mellish. 

I  am,  Sir,  yours,  &c., 

Vx  RITAS. 


TBX   APPLICATION  OF  THE   80AEW  TO 
NAVIGATION. 

Sir,— Should  the  following  fact  be  admls- 
•lUa  into  your  excellent  publication,  I  shall 
be  much  gratified  and  obliged  by  its  inser- 
tion. I  add  my  name  and  address  for  your 
■atiafaction,  but  I  do  not  wish  them  pub- 
lished. 

I  am,  Sir,  yours,  &c., 

*    *    * 

Febnutiy  28th,  1850. 

Mr.  Editor, — Some  years  since,  there  was 
an  inquiry  in  one  of  the  newspapers,  as  to 
who  was  the  person  that  first  suggested  the 
Archimedean  screw,  for  the  purpose  of  pro- 
pelling vessels  at  sea.  That  person  was 
Samuel  Mellish,  of  Gray's-lnn,  who  died  in 
1828.  In  the  year  1824,  he  called  on  me 
with  a  drawing,  showing  the  manner  of 
applying  the  screw,  and  which  he  proposed 
ahoiUd  be  worked  by  the  capstan,  for  the 
pnrpoee  of  propelling  the  vessel  during  a 
caLn.  This  drawing  is  now  in  my  posses- 
sion, and  I  shall  be  happy  to  show  it  to  you. 
I  observed  to  him,  that  I  thought  the  screw 
would  not  produce  the  desired  eifeet.  Whe- 
thla  remark  discouraged  him,  I  cannot  say  ; 
bat  I  heard  no  more  on  the  subject.  He 
was  one  of  the  original  proprietors  of  the 
Royal  Institution,  and  being  very  com- 
municative, I  think  it  is  probable  that  he 
might  have  mentioned  the  idea  to  some  one 
there. 

About  forty  years  ago,  he  invented  a 
mode  of  distributing  grape  shot  from  a  field 
liieoe,  in  a  line,  instead  of  in  a  circle.  This 
invention  was  shown  to  the  Secretary  of  the 
Duke  of  York  (a  Colonel  somebody),  who 
treated  it  lightly.  He  afterwards  submitted 
It  to  the  Board  of  Ordnance.  One  old 
general  officer  observed,  that  "if  such  a 
machine  were  brought  into  use,  it  would 
soon  put  an  end  to  war."  He  received  very 
little  encouragement  from  the  Board;  and 
after  some  conversation,  he  was  desired  to 
leave  the  model.    Tliis  he  refused  to  do, 


BRBAK  DOWN  OP  THX  PRIZB  SYSTEM  FOR 
TBI  XXHIBITION  OP  1851. 

We  are  glad  to  perceive,  from  an  official 
announeement  of  the  Commissioners,  that 
the  plan  of  granting  money  prizes  is  now 
virtually  abandoned.    The  Royal  Commis- 
sion, it  will  be  remembered,  proceeded  on 
the  distinct  assumption  that  20,000/.  was  to 
be  awarded  in  prizes ;  and  it  was  afterwards 
given  out  that  there  would  be  one  grand 
prize  of  5,000/.,  and  four  others  of  1,000/. 
each.     The  Commissioners,  however,  now 
say  that  **  they  have  resolved  to  take  imme- 
diate steps  for  having  medals  struck    of 
various  sizes  and  different  designs — it  being 
their  opinion  that  this  is  ike  form  in  which 
it  will,  generally  speaking,  bb  most  dbsi- 
RABLB  that  ihs  rewards  should  be  distri-' 
buted."     They  desire,  at  the  same  time, 
that  it  should  be  understood  that,  **  in  an- 
nouncing their  intention  of  giving  medal 
prizes,  they  do  not  propose  altoobthbr  to 
sxehtds  peeuniarp  grants,  either  as  prizes 
to  successful  oompetitors,  or  as  awards  under 
spedat  dreumstances  accompanying ,  and  in 
addition  to  the  honorary  distinction  of  the 
medal,*'  &e.,  &o.,  &c.    There  maybe  oases, 
&c. ;  in  short,  "  the  Commisaioners  are  not 
^rept^red,  for  the  present,  at  least,  to  estab- 
lish any  regulations  on  these  heads.'' 


prbtbrrb  8  patent  tsa  and  coffee 
pots. (sxb  ante,  p.  220.) 

1.  The  improved  tea  or  coffee  pot  con- 
sists of  an  open  vessel  in  which  the  tea  or 
coffee  is  placed,  and  of  a  closed  boiler  sus- 
pended at  one  end  of  a  weighted  lever  above 
a  lamp.  One  of  the  legs  of  a  syphon,  with  a 
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■trainer  tiffixed  to  It,  ii  placed  in  the  reiMl, 
and  the  other  leg  in  the  boiler.  The  lamp  ii 
lightedi  and  as  the  steam  li  generated  the 
water  will  be  gradnallj  Ibrced  from  the  boiler 
np  the  eyphon  into  the  Tea lel,  where  the  in- 
fntion  will  take  place,  nntil  the  weight  of  the 
boiler  ii  thereby  reduced  to  allow  the  weight 
on  the  lever  to  act  and  lift  it  np,  when  a 
coTer,  provided  for  that  purpose,  will  fall 
down  upon  the  lamp  and  eztingniih  it.  As 
soon  as  the  steam  hi  the  boiler  condenses, 
the  inftision  will  return  to  it,  in  consequence 
of  the  unbalanced  pressure  of  the  atmo- 
sphere in  the  vessel,  and  will  at  the  same 
time  be  filtered.  The  infusion  may  be  after- 
wards drawn  off  as  reqaired  by  a  tap  fitted 
to  the  lower  part  of  the  boiler. 

2.  The  cooking  apparatus  is  composed  of 
a  vessel  filled  with  water,  in  which  is  placed 
a  charcoal  fire-place  and  a  boiler.  An  oven 
is  placed  above  the  fire-place,  and  a  set  of 
saucepans  above  the  boiler,  which  are  heated 
by  steam. 

3.  The  improvements  in  roasting  coffee 
consists  in  suspending  the  roasting  cylinder 
in  one  end  of  a  lever,  weighted  in  such 
manner,  that  when  the  coffee  has  arrived  at 
a  certain  roasting  point,  that  is,  has  lost  a 
determinate  portion  of  its  weight,  the  cy- 
linder shall  be  lifted  up. 

4.  The  improvements  in  grinding  consists 
in  applying  a  collar  and  not  to  the  driving 
axle,  for  the  purpose  of  regulating  the  dis- 
tance between  the  grinding  surfaces,  and, 
consequently,  of  regulating  the  degree  of 
fineness  to  which  the  coffee  is  to  be  ground. 

cbamroy's  patent  bblical   railway. 
(sRB  ante,  p.  220.) 

The  patentee  proposes  to  lift  loads,  or 
water  in  mines,  and  to  apply  the  same  prin- 
ciple to  lift  railway  carriages  from  one  line 
of  rails  to  another  on  a  higher  leveL  For 
this  purpose,  a  line  of  rails  is  arranged  in  a 
helical  manner  in  the  shaft  of  the  pit,  on 
which  runs  a  platform  on  three  wheels  fixed 
at  different  levels.  A  vertical  grooved  shaft 
passes  through  the  centre  of  this  platform 
from  the  top  to  the  bottom  of  the  shaft  of 
the  mine,  and  receives  rotary  motion  from 
any  prime  mover.  The  platform  is  f  nmiahed 
with  a  bolt  which  may  be  slidden  into  the 
groove  in  the  shaft,  and  a  rotary  motion 
thereby  imparted  to  it.  Upon  the  platform 
rest  the  wheels  of  another  one,  which  is 
fitted  with  guides  that  embrace  rollers  fixed 
to  the  sides  of  the  pit,  and  thereby  prevent 
its  revolving.  And  upon  this  second  plat- 
form is  placed  the  load  to  be  lifted.  Ott 
rotary  motion  being  given  to  the  vertical 
shaft,  the  under  carriage  will  also  revolve, 
and  travel  up  the  helical  railwsy.    By  re* 


versing  the  motion  of  the  shaft  the  loids 
will  be  lowered. 

Instead  of  the  preceding  arrangement.  It 
is  proposed  to  place  a  number  of  rollers, 
arranged  in  a  helical  direction,  in  the  ahaft 
of  the  mine,  over  which  travels  a  hdieal 
projection  on  the  periphery  of  a  cyllndrieal 
carriage,  which  Is  moved  up  or  down  a 
rotary  shaft  in  the  same  manner  as  the 
second  platform  first  described. 

81PRCIFICATI0N8  OF  RN0LI8R  PATENTS  BK- 
ROLLED     DURING     THE    WBBK     ENDING 

MARCH  28th,  1850. 

William  Boooett,  of  St.  MartlR'a-lane, 
manufacturer.  lor  improvement*  m  AeafiNf 
and  eoaporaiing  flmde.  Patent  dated  Sep- 
tember 27,  1849. 

A  large  portion  of  the  improvements 
embraced  under  this  patent  relates  to  the 
construction  of  gas  stoves,  the  objections 
which  have  so  long  retarded  the  adoption  of 
which,  they  seem  well  calculated  to  remove. 
A  number  of  stoves,  on  Mr.  Boggett's  plan 
of  construction,  are  figured  and  deseribeid  in 
the  first  article  of  our  present  Number. 
The  nature  of  the  remaining  improvements 
specified  by  Mr.  Boggett  will  be  gathered 
from  the  claims,  which  are  as  follows : 

C7atm«.— 6.  The  construction  of  ovens 
with  the  top  and  bottom  sides  composed  of 
corrngated  or  fluted  plates,  containing  in  the 
corrugations  or  flutes  thereof  pipes  for  the 
circulation  of  steam  or  hot  air,  and  also  a 
modification  thereof. 

7.  The  employment  for  heating  and  eva- 
porating purposes  of  cells  or  vessels  perma- 
nency filled  with  heated  water  or  other  fluid, 
or  metallic  alloys  in  a  fluent  state,  in  the 
manner  described. 

8.  The  employment  in  steam  boilers  of  flues, 
having  short  cross  tubes  open  at  both  ends. 

9.  The  construction  of  the  flues  or  tubes 
of  steam  boilers  and  other  heating  appara- 
tuses with  an  internal  lining  of  fire  day,  or 
with  internal  division  pieces  of  fire  day. 

10.  A  peculiar  construction  of  steam  or 
hot-water  tubes. 

11.  Peculiar  modes  of  heating  of  steam 
boilers  by  gas. 

12.  The  employment  for  heating  and 
evaporating  purposes  of  a  combination  of 
hydrogen,  or  carburetted  hydrogen  gaa,  in 
a  cold  or  heated  state,  with  heated  atmo- 
spheric air,  or  with  heated  atmospheric  air 
and  lime ;  also  the  combination  of  heated 
oxygen  gaa  with  hydrogen  gas,  either  cold 
or  heat^. 


[In  consequence  of  being  obliged  to  pnbUah  on 
Tbunday,  initead  of  Friday,  a«  uiual,  ve  are  ean* 
peUed  U)  poatpooo  firing  the  Ahetracta  of  the  itst 
of  the  Speclficationa  enrolled  on  the  37tb  inat.  natU 
next  week.] 
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WBXKLT  LIST  OF  NIW  MNCILISR  f  ATllfTt; 

John  SttvenMHi,  of  Roan  HUli,  DungAnnon, 
County  Tyrone,  flax  ninner,  for  oortaln  Improve- 
menta  in  macblnery  for  eplnninc  flax  and  other 
snbetanees.    March  S3;  tix  months. 

William  Syket,  of  York-atreet,  Middlesex,  talloW- 
ebandler,  for  certain  improToments  in  the  manu- 
fheture  of  candles  and  wicks.  March  28;  six 
montha. 

John  Varley  and  Joseph  Hacking,  of  Bury,  Lan- 
caster, engineers,  for  certain  improrements  in 
steam  engines  and  apparatus  connected  therewith. 
March  29  ;  six  months. 

Henry  Robert  Ramsbotham,  of  Bradford,  York, 
manufacturer,  and  William  Brown,  of  the  same 
place,  mechanic,  fbr  improTements  in  preparing 
and  comUng  wool.    March  28 ;  six  months. 

William  Joseph  Curtis,  of  Port  of  Spain,  in  the 
Island  of  Trinidad,  in  the  West  Indies,  civil  engi- 
neer, for  improved  machinery  and  apparatus  adapted 
for  the  manufiscture  of  sugar.  March  28;  six 
months. 

Horatio  Carter,  of  Thiraa-plaoe,  Old  Kent-road, 
Surrey,  gentleman,  for  certain  improvements  in  the 
production  of  light  from  ordinary  coal  gas,  by  the 
use  of  burners  consisting  of  more  than  one  ring  or 
sheet  of  flame,  combined  with  a  suitable  chimney 
or  chimnies,  and  supplied  with  atmoipherlo  air 
particularly  adapted  to  ventilation.  March  28;  six 
months. 

Joshua  Siddeley,  junior,  brass  founder,  of  Liver- 
pool, Lancaster,  for  certain  improvements  in  ships' 
fittings.    March  23 ;  six  months. 

Alfred  Wilson,  of  Myddleton-street,  Clerkenwell, 
Middlesex,  clock-case  maker,  for  an  improved  ven- 
tilator.   March  23 ;  six  months. 

John  Gedge,  of  4,  Wellington-street,  Strand, 
Middlesex,  for  improvements  in  lamps  and  candle- 
sticks. (Being  a  communication.)  March  28;  six 
months. 

Nathaniel  Mathew,  of  Wem,  Tremadoc,  Carnar- 
von, quarry  proprietor,  for  an  apparatus  for  cutting 
or  dressing  slates  into  various  shapes  and  sizes. 
March  23 ;  two  months. 

Alfred  Guillaume  Roseleur,  of  Paris,  France,  but 
now  of  4,  South-street,  Finsbury,  Middlesex,  che- 
mist, for  certain  improvements  in  coating  or  cover- 
ing metals  with  tin.    March  23;  six  months. 

Alfred  Vincent  Newton,  of  Chancery-lane,  Mid- 
dlesex, mechanical  draughtsman,  for  improvements 
in  the  prepan^ion  of  materials  for  the  production 
of  a  composition  or  compositions  applicable  to  the 
maftufacture  of  buttons,  knife  and  razor  handles, 
inkstands,  door-knobs,  and  other  articles  vrhcrc 
hardness,  strength,  and  durability,  are  required. 
(Being  a  communication.)    March  23 ;  six  months. 

Edward  Welch,  of  St.  John's  Wood,  London, 
architect,  for  improvements  In  Are- places  and  flues, 
and  In  apparatus  connected  therewith.  March  23 ; 
six  months. 

Alfred  Vincent  Newton,  of  Chance ry-lane,  Mid- 
dlesex, mechanical  draughtsman,  for  improvements 
in  coupling  joints  for  pipes.  (Being  a  communica- 
tion )    March  26 ;  six  months. 

Thomas  Dickason  Rotch,  of  Drumlamford  House, 
Ayr,  North  Britain,  Esq.,  for  improvements  in 
separating  various  matters  usually  found  combined 
in  certain  saccharine,  saliue,  and  ligneous  sub- 
stances. (Being  a  communication.)  March  26; 
six  months. 

Evan  L.eigh,  of  Miles  Platting,  near  Manchester, 
cotton  spinner,  for  certain  improvements  In  ma 
cbiDery  or  apparatus  for  preparing  and  spinning 
cotton  and  other  fibrous  substances.    March  26; 
fltx  months. 

Joseph  Theodore  Clenchard,  of  Paris,  France, 
manufacturing  chemist,  for  certain  improvements 
in  the  application  of  orchil  to  the  processes  of  dye- 
ing and  printing  in  colours,  and  also  an  improved 
apparatus  to  be  employed  in  the  operation  of  dye- 


ing.   March  26;  six  months. 
Ji 


amet  Prtaee,  Hereford,  shoemaker,  for  certain 


improvamtBta  in  mills  and  machinery  Mplioable 
to  the  threshing  and  grinding  of  corn,  the  mann- 
fketure  of  eidar,  and  other  similar  purposes.  March 
M;  six  months. 
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Augusta  Reinhard,  of  Leicester-street,  Leicester' 
square.  Middlesex,  chemist,  for  improvements  in 
preparing  oils  for  Inbricatlng  purposes,  and  in  ap- 
paratxu  for  filtering  t)il  and  other  liquids.  Sealed, 
February  25 :  six  months. 

Onesiphore  Pecquer,  of  Paris,  civil  engineer,  for 
improvements  in  the  manufacture  of  fishing  nets 
and  other  net  fabrics.    February  25 ;  six  months. 

James  Young,  of  Manchester,  Lancaster,  manu- 
facturing chemist,  for  improvements  in  the  treat- 
ment of  certain  ores,  and  other  matters  containing 
metals,  and  in  obtaining  products  therefrom.  Fe- 
bruary2^;  six  months. 

Alfred  Vincent  Newton,  66,  Chancery* lane,  Mid- 
dlesex, mechanical  draughtsman,  for  Improvements 
In  manufacturing  leather.  (Communication.)  Feb- 
ruary 27;  six  months. 

Eugene  Ablon,  of  Panton-street,  Haymarket, 
Middlesex,  for  improvements  in  increasing  the 
draft  in  chimneys  of  locomotive  and  other  engines. 
March  4 ;  six  months. 

William  Brown,  of  Airdrle,  Lanarkshire,  elec- 
trician, and  William  Williams  the  younger,  of  St. 
Dennis,  Cornwall,  gentleman,  for  Improvements  in 
electric  and  magnetic  i^paratus  for  indicating  and 
communicating  intelligence.  March  4 ;  six  months. 

Alexandre  Hediard,  of  Paris,  gentleman,  for  cer- 
tain improvements  in  propelling.  March  5 ;  six 
months. 

Thomas  Richard,  William  Taylor,  and  James 
Wyldethe  Younger,  all  of  Falcon  Works.  Walworth, 
Surrey,  cotton  manuflicturers,  for  improved  rollers, 
to  be  used  in  the  manufacture  of  silk,  cotton, 
woollen,  and  other  fabrics.    March  6 ;  six  months. 

James  Hill,  of  Staly bridge,  Chester,  cotton  spin- 
ner, for  improvements  in  or  applicable  to  certain 
machines  for  preparing,  spinning,  and  doubling 
cotton,  wool,  and  other  fibrous  substances.  March 
6;  six  months. 

John  Fowler,  lun.,  of  Melksham, Wilts,  engineer, 
for  Improvements  in  draining  land.  March  8;  six 
months. 

Gerard  John  De  Witte,  of  Brook-street,  West- 
minster, Middlesex,  gentleman,  for  improvements 
in  machinery  apparatus,  metallic,  and  other  sub- 
stances, for  the  purposes  of  letter-press  and  other 
printing.     March  8;  six  months 

David  Christie,  of  St.  John's-place,  Broughton, 
Salford,  Lancaster,  merchant,  for  improvoments  in 
machinery  for  preparing,  assorting,  straightening 
tearing,  teasin'^,  doubling,  twisting,  braiding,  and 
weaving  cotton,  wool,  and  other  fibrous  substances 
(Cummunication.)    March  13;  four  months. 

Edward  Ormerod,  of  Manchester,  Lancaster,  me- 
chanical engincer,and  Joseph  Shepherd,  of  Chorllon- 
upon-Medlock,  in  the  same  county,  raechanicsl 
engineer,  for  improvements  in,  or  applicable  to, 
apparatus  for  changing  the  position  of  carriages  on 
railways.     March  13,  four  months. 

Frank  Clark  HilN,  of  Deptford,  Kent,  manufac- 
turing chemist,  for  an  Improved  mode  of  compress- 
ing peat  for  making  fue!  or  gas,  and  of  manufac- 
turing gas,  and  of  obtaining  certain  salts.  March 
15;  six  months. 

Warren  De  La  Rue,  Bunhill-row,  Middlesex,  for 
improvements  in  the  manufacture  of  envelopes. 
March  20  ;  six  months. 

William  Handlcy,  of  Chiswell-street,  Finsbury, 
confectioner;  George  Duncan , of  Battersaa, Surrey, 
engineer;  and  Alexander M'Glasham,  ofliong-acre, 
engineer,  for  improvements  in  the  construction  of 
railway  breaks.    Mareh  SO ;  six  months. 
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Joseph  Stovel,  of  Suffolk -place.  Pall-mall,  Eaat, 
Middlesex,  tailor,  for  improvements  in  coats,  parts 
of  vhieb  improyementt  are  applicable  to  sleeves  of 
other  garments.    February  22;  six  months. 

IfUcieB  Vldie,  of  Paris,  in  France,  but  now  of 
South-street,  Flnsbuiy,  French  Advocate,  for  im- 
provements in  conveyances  on  land  and  water. 
February  13 ;  six  months. 

William  Henry  Phillips,  of  York-terrace,  Cam- 
berwell,  New-road,  Surrey,  engineer,  for  improve- 
ments In  eatinguishlng  fire,  In  the  preparation  of 
materials  to  be  used  for  that  purpose,  and  improve- 
ments to  assist  in  saving  lifs  and  property.  Fe- 
bruary 26;  six  months. 

James  Higglns,  of  Salford,  Lancaster,  machine 
maker,  and  Thomas  Schofteld  Whitworth,  of  Sal- 
ford,  mechanic,  for  certain  improvements  in 
machinery  for  preparing,  spinning,  and  doubling 
cotton,  wool,  flax,  and  similar  fibrous  materials. 
February  26 ;  six  months. 

Augusta  Reinhard,  of  Leicester-street,  Leieeiter- 
square,  Middlesex,  chemist,  for  improvements  in 
preparing  oils,  for  lubricating  purposes,  and  in  ap- 
paratus for  filtering  oils  and  other  liquids.  Fe- 
bruary 26 ;  six  months. 

Onesiphore  Pecquer,  of  Paris,  civil  engineer,  for 
certain  improvements  in  the  manufacture  of  fishing 
nets,  and  other  net  fabrics.  February  27;  six 
months. 


Ernest  Oaston,  of  the  Eraetheum  Clnb,  St. 
James',  Middlesex,  for  certain  improvemeou  in 
artificial  fkiel,  and  in  machinery  used  for  manuftc- 
taring  the  same.    March  1 ;  six  months. 

Alexandre  Hedlaid.  of  Paris,  gentleman.  r«r  osr- 
tain  improvements  in  propelling.  March  S;  six 
months. 

Aifted  Tincent  Newton,  66,  Chaneeiy-laae,  Mid- 
dl  sex,  mechanical  draugbtaman,  for  Impiovanents 
in  manufacturing  leather.    Msicfa  6 ;  six  moDths. 

Thomas  Marsden,  of  Salford,  Lancaster,  manhiw^ 
maker,  for  improvemenis  in  machinery  for  hai- 
ling, combing,  or  dressing  flax,  wool,  and  other 
fibrous  substances.    March  8;  sixaaonths.  , 

Henry  Attwood,  of  Goodman's  Fields,  Middlesex, 
civil  euffineer,  and  John  Ronton,  of  Bromley,  Mid- 
dlesex, for  certain  improvements  in  the  maaoiae- 
ture  of  starch,  and  ottier  like  articles  of  eommecoe 
from  flurinaoeons  and  legumlnocu  substaiices. 
March  12;  six  months. 

James  M' Donald,  of  Chester,  coaehmaker,  for 
certain  improvements  in  the  method  of  applying 
oil  or  grease  to  wheels  and  axkss,  and  to  maelwiery, 
and  in  connecting  the  spriiws  of  wheel 
with  the  axles  or  axle  box.  March  15;  six  monti 

James  Hill,  of  Stalybridge,  Cheater,  for  Improve- 
ments in  and  an^iieable  to  certain  mfhlim  for 
preparing,  spinning,  and  doubling  cotton,  wool,  and 
other  fibrous  substances.    March  16 ;  six  mmatht 
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Proprietors'  Names.     Addresses.  Suljects  of  Design. 

Alexander  Vaughan  Si 

John  Uossack  Manchester A  self-actinf  lubricatot  or  oil 

cup  for  snafls,  8|rtndlca,  or 
any  similar  objeeta  ravolr- 
in  a  horizontal  poaf  tioa. 
Frederick       Augustus 

Dietrich  ....M Bennett  street,  Blackftlars An  elastic  bat  lining. 

Samuel  Collier Eeading Junction  pipe  or  houow  brick. 

James  Lockbead,  Frede- 
rick    Sanders,     and 

Charles  Richardson...  New  Oxford-strset ^ A  ship's  scuttle. 

Salisbury  and  Downes..  Hnggin-lane,  Cheapslde  Fastenlngfor  articles  of  dress. 

Cnristopher  HalUman..  Kensington A  Aruit  protector. 
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(See  ante,  p,  246.) 

We  now  lay  before  our  readers  the  description  given  bj  the  patentees  of  the 
Improved  £lectric  Lamp  Movement,  which  forms  the  subject  of  their  fifteenth  claim. 
We  give  the  first  place  to  this  branch  of  their  specification,  because  of  the  very  gene- 
ral curiosity  which  prevails,  to  know  the  further  improvements  by  which  the  recent 
exhibitions  of  electric  lighting  by  the  patentees,  have  so  much  exceeded  all  their 
previous  performances  in  point  of  continuity  and  splendour. 

Fig.  1  is  a  front  elevation  of  the  improved  electric  lamp  movement ;  fig.  2  a  view 
of  it  as  seen  from  above,  the  screw  wheel  (B)  being  removed ;  fig.  3  is  a  vertical 
section. 

The  shaft  A  A,  fig.  1,  which  this  movement  actuates,  may  either  carry  the 
electrode  in  a  socket  at  its  end,  or  it  may  merely  act  as  a  rod  to  push  the  electrode 
through  a  tube  in  a  manner  that  is  well  known.  This  shaft  consists  of  a  screw,  on 
which  is  screwed  a  crown  tooth  wheel  B  B,  with  the  teeth  downwards.  The  toothed 
or  click  wheel  B  B  rests  on  a  bit  of  upright  circular  tube  c  c,  through  which  the 
shaft  passes,  and  thus  the  shaft,  being  screwed  into  the  centre  of  the  click  wheel  B, 
is  itself  upheld.  The  upright  fixed  tube  </,  on  the  top  of  which  the  tube  c  fits,  is 
furnished  with  a  key  fixed  inwards,  which  fita  into  a  slot  e,  which  extends  down  the 
whole  length  of  the  screw  shaft. 

Hence  when  the  wheel  is  turned  round,  the  shaft  cannot  turn  with  it  by  reason 
of  its  slot  and  key,  and  therefore  the  shaft  is  caused  to  move  up  or  down.  Now  a 
double  click  //^  works  into  the  teeth  of  the  wheel,  the  click  being  fixed  in  a  central 
pin  ^  in  a  horizontal  sliding  rod  A,  which  is  close  beneath  one  side  of  the  wheel,  and 
slides  endways  through  rectangular  holes  in  the  brass  framework  aa,  and  is  pro- 
vided at  one  end  with  a  perpendicular  slot-hole  t,  in  which  a  small  crank  of  a  spindle 
(not  shown)  works,  being  made  to  revolve  by  means  of  a  mechanical  force  such  as 
common  clockwork,  whereby  a  reciprocating  motion  is  given  to  the  click  rod  A. 
Again ;  the  click  being  heavier  at  one  end,  /',  than  at  the  other,  /,  the  light  end 
tilts  up  against  the  teeth  of  the  wheel  B,  and  as  the  click  rod  moves  reciprocatingly, 
the  click  catches  the  teeth,  and  works  the  wheel  round  in  one  direction,  whereby  the 
shaft  A  is  moved  upwards,  as  before  explained.  Therefore,  to  reverse  these  motions, 
the  other  end  of  the  click  must  be  kept  pressed  gently  in  contact  with  the  teeth  of 
the  wheel.  This  is  effected  by  the  top  of  the  rod  X  pressing  upwards  from  beneath 
against  the  heavy  end  of  the  click.  This  rod  X  is  fixed  vertically  on  the  top  of  the 
iron  centre  V  (see  fig.  3)  of  a  regulator  coil  R,  such  as  we  have  before  described  as 
applied  to  regulate  the  self-acting  rheostat.*  The  wire  of  the  coil  is  included  in  the 
circuit  of  the  electric  current,  which  passes  through  the  carbon  electrodes  to  produce 
the  light,  so  that  when  the  current  acts  too  powerfully  it  lifts  the  iron  centre  of  the 
regulator,  and  thereby  elevates  the  heavy  end  of  the  click,  which,  working  on  the 
wheel,  makes  the  shaft  and  electrode  to  descend. 

Now  the  force  of  the  ascent  of  the  iron,  V,  might  (when  the  current  is  suddenly 
established)  press  the  click  too  tight  against  the  teeth  of  the  wheel ;  to  prevent  this 
the  top  of  the  rod  X  is  made  hollow,  and  the  lower  part  of  the  hollow  is  filled  by  a 
spiral  spring  k,  upon  which  rests  a  small  rod  /  (in  the  bore  of  the  rod  X),  and  pro- 

*  This  we  shall  describe  in  a  future  Number,— £o.  M.  M. 
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jeett  beyond  the  top  of  it.  The  nnill  rod  I U  kept  preiwd  down  npoo  the  spriDg  hj 
a  crau  pin  m  fixed  throagh  it,  and  puung  throngh  &  ihort  slot  io  each  oppoaite  lide 
of  the  hollow  rod  X,  lo  that  the  small  rod  I  oan  be  pushed  down  for  b  afaori  diitanee 
against  the  elutieitj'  of  the  apriog  t.  It  ia  wiih  this  spring  force  that  the  regulator 
prCMes  the  beavj  end  of  the  click  npwardi-  The  amall  rod  I  hat  a  hariaoDlal  cress 
head,  aloDg  which  the  end  of  the  click  can  slide  as  it  moves  faoriiontallj.  The  rod 
X  is  ao  long,  (hat  when  ikc  light  end  of  the  ratchet  is  jambed  in  a  tooth  of  the  wheel 
■o  that  the  other  end  hangs  down,  the  rod  X,  in  rialng,  touches  the  cron  head  of  I, 
and  io  brings  the  imnteduile  power  of  the  regulator  to  bear  on  the  click  to  dtseugage 
it ;  but  the  rod  X  is  prevented  (by  a  crocs  pin  in  tbe  iron  centre  Iwlow  the  bottom 
of  the  cdl)  froo)  rising  so  high  a*  to  follow  the  end  of  the  click  higher  than  it* 
medinm  or  horiiontal  position.  The  lighter  foree  of  the  rod  I  raised  by  the  spring, 
is  the  force  used  to  bring  that  end,  J^,  of  the  click  Into  actual  contact  with  the  teeth 
of  the  wheel. 

Fig.  3. 


Bat  if  the  clocknork  which  works  the  click-rod  be  powerful,  the  rising  of  the  shaft 
A  will  drive  the  electrodes  together  too  forcibly  j  this  ii  prevented  by  making  the 
tnbe  e,  on  which  the  wheel  resls,  to  be  supported,  not  rigidly,  but  by  a  spiral  apring 
iBia,  which  windi  loosely  around  the  fixed  tube  d,  and  tbe  force  of  which  can  be 
regalaied  by  elevating  or  lowering  the  ring  o,  to  which  the  bottom  of  the  spring  ia 
attached,  by  turning  the  nnt  p,  on  which  it  rests  j  so  that  when  too  great  a  preasure 
comei  on  the  support  e  by  the  electrodes  being  pressed  together,  tbe  support  c  sinks 
down,  and  lowers  the  wheel  slightly,  whereupon  its  teeth  in  moving  round  catch 
agWDBt  a  knob  which  project*  upwards  from  the  bras*  framework,  and  thus  the  wheel 
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is  preyented  from  turning  further  in  that  direction,  and  the  resistance  thus  opposeil 
to  the  click  stops  the  clockworl^  motion.  The  supporting  tube  c,  under  the  wheel, 
is  prevented  from  lifting  the  wheel  too  high  above  the  click  by  reason  of  the  frame- 
work A^,  which  fits  over  a  collar  or  shoulder  on  c.  This  framework  A^A'  is  screwed 
firmly  to  the  (square)  top  plate  of  the  regulator  coil,  which  is  fixed  in  the  framework 
of  the  lamp.  By  this  improved  movement  a  balance  weight  for  the  electrode  shaft 
is  not  required,  and  the  electrodes  cannot  be  damaged  by  the  surplus  power  of  the 
clockwork.  A  small  rod  S  (fig.  1)  may  project  from  the  stem  X  of  the  iron  centre, 
so  as  to  stop  the  fly  or  balance  of  the  clockwork  power  whenever  the  iron  centre  is 
in  a  medium  position,  but  to  release  the  fly  whenever  die  iron  centre  rises  or  falls. 
The  iron  centre  may  have  its  weight  partly  counteracted  by  being  suspended  from 
one  end  of  a  lever,  along  which  the  other  weights  can  be  shifted  so  as  to  regulate  the 
balance  of  weight  on  the  iron  centre  as  required. 

THB   FACTORY   **  TBN   HOURS  "   ACT. 


Sir, — I  am  glad  to  see  from  your  last 
Number,  that  you  have  taken  up  the  sub- 
ject (or  at  least  allowed  an  in telligeut  cor- 
respondent to  do  so)  of  the  employment 
of  women  and  children  in  Factories,  and 
the  excessive  time  of  their  employment. 
There  is  no  one  subject  of  more  vital 
importance  to  the  whole  of  the  manu- 
facturing population — and  I  cannot  but 
think  it  a  very  appropriate  one  for  the 
pages  of  a  Journal  which  has  so  long 
been  intimately  connected  with  the  inte- 
rests of  both  **  mechanics  *'  and  **  manu- 
facturers." 

^  Your  correspondent  '*6,"  has  men- 
tioned some  of  the  most  obvious  and 
palpable  of  the  mischievous  conse- 
quences of  this  immoderate  employment 
of  women  and  children  in  Factories. 
Let  any  man,  with  a  grain  of  common 
sense,  just  reflect  for  one  moment  on  the 
effects  of  this  unnatural  system.  Let 
him  picture  to  himself,  the  father  of  a 
family  coming  home  jaded  and  tired — 
and  standing  in  need  of  all  the  comforts 
which  "home*'  can  afford — a  clean 
house,  wholesome  food,  and  cheerful 
conversation.  Instead  of  this,  he  finds 
his  wife  as  tired  and  weary  as  himself, 
after  her  long  day's  work — no  comfort- 
able meal  prepared  for  him,  from  the 
same  cause — everything  untidy  and  un- 
comfortable— children  and  all  dull  and 
dispirited,  and  utterly  incapkble  of  any- 
thing like  cheerful  intercourse.  To 
revive  his  spirits  he  takes  to  drinking — 
and  because  his  own  house  is  not  com- 
fortable he  goes  to  the  public-house; 
and  because  nis  wife  and  children  are  too 
low-spirited  themselves  to  entertain  him, 
he  goes  to   the  ale-house  or  gin-shop 


not  only  for  drink,  but  for  amusement — 
for  mental  as  well  as  physical  stimulus. 
The  whole  process  is  as  clear  and  deci- 
ded, and  almost  as  inevitable,  as  a  pro- 
position of  Euclid — from  the  premises  of 
over-work  of  the  wife  and  children,  to 
the  conclusion  in  the  destruction  of  the 
character  and  health  of  the  father,  the 
steps  are  unerring  and  certain. 

These  considerations  alone  ought  to 
settle  the  matter, — even  on  bare  pecu- 
niary grounds  they  ought  to  settle  it 
For  let  the  calculation  be  made :  on  (he 
one  side  the  extra  gains  by  the  wife  and 
children — on  the  other,  the  money  spent 
in  drink,  the  loss  incurred  by  the  de- 
fective housekeeping,  the  doctor's  bill 
caused  by  bad  health  ;  then  see  which  is 
the  greater  total.  The  loss  of  happiness 
and  real  genuine  household  comfort,  is 
beyond  aU  calculation.  The  pure  and 
constant  enjoyments  of  a  well-regulated 
family  cannot  be  bought  with  the  money 
that  is  gained,  even  though  it  were  ten- 
thousand  times  greater. 

But  all  this  is  too  plain  and  obvious 
to  require  dwelling  upon.  There  is  one 
aspect,  however,  of  the  question,  which 
has  hitherto  received  little  or  no  atten- 
tion from  the  operatives  themselves. 
To  this  I  now  more  particularly  wish  to 
call  their  attention.  I  would  ask  them 
this  simple  question, — Have  they  re- 
flected that,  by  letting  out  their  children 
in  the  way  they  do,  they  are  taking  the 
most  direct  and  certain  steps  to  iower 
their  own  wages  f  They  gain  the  fall 
amount  of  their  children's  extra  earn- 
ings, only  for  a  time.  How  long  that 
time  may  last,  will  depend  entirely  on 
circumstances :    but  nothing    can     be 
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more  certain  and  ineTitable,  than  the 
fact  that,  in  the  long  ran,  this  letting 
out  of  their  children  will  end  in  reduc- 
ing the  wages  of  all  the  adult  opera- 
tives. This  is  a  point  in  political  eco- 
Domy  which  has  hitherto  been  too  little 
attended  to,  and  it  is  one  which  affects 
the  interests  and  welfare  of  the  work- 
ing classes  most  deeply.  When  the 
manofacturer  can  obtain  children  to 
do  his  work  as  well  as  grown-up 
persons,  and  for  less  wages,  the  ne- 
cessary consequence  is,  that  either  he 
will  no  longer  employ  adults  at  all,  or 
else  will  only  employ  them  at  lower 
wages.  If  he  adopts  the  first  plan,  and 
throws  some  of  his  adult  labourers  out  of 
his  employ,  the  competition  between  those 
thus  thrown  out,  makes  them  all  accept 
lower  wages  than  before.  So  that  it 
comes  to  the  same  thing  in  either  way  : 
in  fact,  the  children  become  competitors 
against  their  fathers,  and  beat  down  their 
wages  as  effectually  as  if  they  were  grown- 
up persons.  This  is  no  mere  theoretical 
speculation,  —  it  has  been  practically 
exemplified,  only  too  often.  I  would 
recommend  every  one  interested  in  this 
subject,  and  in  the  general  welfare  of 
the  working  classes,  to  read  a  narrative 
of  the  history  of  Paisley,  and  the  degrada- 
tion of  its  social  condition  owing  to  this 
cause,  given  in  one  of  the  Scotch  papers 
some  time  ago,  and  quoted  at  length 
by  Dr.  Chalmers  (Works,  vol.  xx.,  p. 
172-7.)  I  will  extract  only  one  or  two 
sentences : 

"  The  increase  of  the  family  receipts 
arising  from  the  employment  of  one  or 
more  children,  as  draw- boys,  ceased  on 
the  first  slackness  in  the  demand ;  for  it 
is  evident  that  the  additional  sum,  we 
shall  suppose  of  5s.  a  week,  drawn  by 
the  labour  of  the  weaver's  children, 
enabled  him  to  work  at  just  so  much 
lower  prices,  to  any  manufacturer  who 
might  choose  to  speculate  in  making 
goods  at  the  reduced  price,  in  the  hope 
of  a  future  demand.  A  short  period  of 
idleness  on  the  part  of  the  weavers  would 
have  given  time  for  the  overstock  of 
goods  to  clear  off,  whereas  this  practice 
of  working  even  extra  hours  during  the 
period  of  a  glut,  tended  to  perpetuate 
the  glut,  or  to  render  fluctuations  arising 
from  this  source  more  frequent,  and, 
along  with  other  causes,  to  peroetuate  low 
wages.  Thus  wai  the  §mjaoyment  of 
their  chUdren  from  Jive  to  Hn,  hy  the 


weavers  of  Paisley ^  at  first  an  appa- 
rent  advantage,  but  in  the  end  a  curse  j 
demonstrating  that  whatever  may  ap^ 
pear  to  be  the  interest  of  parents  this 
year  or  next  year ^  it  is  permanently  the 
inter eit  'of  them  and  their  offspring,  to 
refuse  every  advantage  in  their  tem* 
porai  concerns  which  tends  to  defraud 
youth  of  the  first  of  parental  blessings, 
education;  and  that  Providence  has 
bound,  in  indissoluble  alliance,  the  intel- 
ligence, the  virtue,  and  the  temporal 
weU'heing  of  society,** 

Whatever  the  reader  may  think  of  the 
reasoning  of  this  paragraph,  we  call  his 
attention  to  the  fact,  that  the  Paislev 
weavers,  who  apparently  gained  so  mucn 
by  letting  out  their  children,  at  first, 
soon  lost  all  benefit  even  of  a  pecuniary 
kind,  the  wages  of  the  parents  being 
lessened,  so  as,  perhaps,  to  make  the 
sum  total  received  by  the  family  no 
greater  than  it  was  before  the  children 
were  made  to  wOrk. 

Now,  I  am  aware  that  many  writers 
of  authority  on  these  subjects  would 
raise  objections  to  this  yiew  of  the 
matter.  They  would  say  that  the  in- 
creased cheapness  of  the  manufactured 
goods,  thus  caused  by  the  greater  em- 
ployment of  children,  would  cause  so 
much  greater  a  demand  for  the  goods, 
that  the  manufacturer  would  be  able  to 
employ  as  much  adult  labour  as  before, 
and  at  as  high  wages.  This  is  a 
favourite  theory  with  very  many  writers 
on  political  economy;  but  like  many 
other  of  their  theories  and  statements,  it 
is  only  true  under  certain  limitations  and 
conditions,  which  they  have  overlooked. 
It  is,  no  doubt,  true  that  in  some 
branches  of  manufacture,  and  for  cer- 
tain periods,  and  within  a  certain  range 
of  prices,  the  increased  cheapness  of 
goods  will  cause  so  great  a  demand,  that 
the  manufacturer  will  still  be  enabled  to 
employ  as  many  people  as  before,  and  at 
as  high  wages.  But  this  is  only  true  in 
some  cases  and  within  certain  limits. 
When  a  certain  price  is  reached,  and  a 
certain  annual  amount  of  production, 
things  become  changed,  and  generally  to 
the  injury  of  our  British  operatives.  In 
fact,  it  appears  to  me  very  doubtful 
whether  wo  have  not,  for  some  time 
past,  been  working  more  for  the  benefit 
of  the  foreigner  than  for  ourselves ;  that 
both  onr  capitalists  and  operatives  are 
straining  every  nerve,  and  working  day 
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and  night,  without  any  adequate  retaiti 
for  their  labour  and  capital.  I  strongly 
suspect  that  good  John  Ball  has  made 
himself  a  universal  drudge,  and  that  for 
much  less  labour  he  would  be  as  well 
paid  by  his  foreign  acquaintance,  if  he 
were  not  so  eager  in  cheapening  his  own 
goods.  Everybody  is  working  harder 
and  harder  every  year,  and  none  appa- 
rently the  better  for  it,  in  this  country, 
except  some  few  who  have  the  means  of 
mfdimg  the  rest  work  for  them.  But 
enough  for  the  present.  I  shall  be 
satisfied  if  these  hints  suffice  to  make  the 
reader  think  for  himself.  I  may  just 
observe,  however,  in  conclusion,  that 
the  remarks  quoted  from  the  Morning 
Chronicle  by  your  correspondent,  are 
liable  to  the  objections  I  have  made 
against  the  prevalent  theory  of  political 
economists,  on  the  effect  of  increased 
cheapness  in  manufactures.  It  is  only 
to  a  certain  extent  that  their  theory  is 
true — it  is  only  up  to  a  certain  limit  that 
capitalists  will  receive  greater  profits 
far  increased  production.  In  the  case 
supposed,  I  very  much  doubt  whether 
there  are  any  branches  of  manufacture 
in  which  the  writer's  notions  could  be 
realised  as  to  the  doubling  of  profits  by 
doubling  the  hours  of  work.  There  is 
only  a  market  for  a  certain  amount  of 
our  goods,  and  to  produce  more  is  only 
to  cheapen  our  own  produce  unneces- 
sarily, and  to  lower  tne  profits  of  our 
oapitdists,  instead  of  increasing  them. 
I  am,  Sir,  yours,  &c., 

A.  H. 
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(Continued  from  page  65.) 

XX.   The  Miscellanea  Scientijica 

Curiosa. 

Origin. — This  periodical  appears  to 
have  been  set  on  foot  towards  the  close 
of  the  year  1766,  the  first  contribution 
bearing  the  date  *«  York,  July  3."  From 
an  introductory  letter  by  J.  Kandall  the 
design  of  the  work  was  to  promote  the 
interests  of  science  generally,  but  more 
particularly  to  assist  *' Young  Gentle- 
men in  Natural  Philosophy^  the  Ma- 
thenuUieSf  or  Commerce  :"  the  good  in- 
tentions of  the  conductors,  however, 
were  soon  frustrated,  for  like  most  works 
of  thitdasi  iti  oareer  was  but  of  short 


duration,  and  it  terminated  its  existence 
with  the  et^A^A  number  towards  the  cloee 
of  the  year  1769.  The  copy  from  which 
I  quote  has  the  following  title-page  in 
M.S.,  '*  Miscellanea  Scieotifica  Curioaa, 
London,  1766 ;"  the  work  is  also  re- 
ferred to  by  Lawson,  in  his  ''  Synopsis 
of  Dats,"  as  published  during  1766-9, 
and  a  manuscript  note  by  Mr.  Samuel 
Maynard  states,  that  ''this  volume  b 
complete  and  contains  all  published; 
there  never  was  a  title  printed  to  the 
work." 

Editors, — That  more  than  one  vras 
engaged  in  the  management  of  this 
periodical  is  evident  from  various  oom- 
munications,  but  who  these  gentlemen 
were,  neither  internal  nor  external  evi- 
dence has  enabled  me  to  offer  a  con- 
jecture worthy  of  notice. 

Contents. — The  ususl  contents  of  eacli 
number  are,  Essays  and  Dissertations 
on  various  Astronomical,  Mathematical, 
Agricultural  and  Botanical  subjects; 
Answers  to  Mathematical  questions; 
new  questions  for  solution ;  Answers  to 
*'the  Grammatical,  Fhilosophiealy  Theo- 
logical" and  other  questions,  together 
with  new  enquiries  respecting  Tarions 
points  in  "Grammar,  Rhetoric,  Lk^c, 
History,  Philosophy,  Theology,  &c." 
Many  of  these  bear  evidence  of  having 
been  compiled  with  much  care  and  con- 
siderable labour ;  and  when  it  is  stated 
that  several  of  the  correspondents  to 
this  department  were  clergymen  of  high 
reputation,  some  idea  may  be  formed  of 
the  sterling  worth  of  the  major  portion 
of  these  communications.  Art.  XI IL 
contains  ''  An  Essay  upon  the  Origin^ 
Nature,  and  immediate  Derivation  of 
the  Soul  of  Man  ;  in  answer  to  the  Jfrsf 
Theological  Question.'*  The  answer  to 
Ques.  17  famishes  "  a  more  short  and 
intelligible  method  of  discovering  the 
Genders  of  Latin  Nouns,  than  by  Mr. 
Lilly's  Pi'opria'  qua  Maribust"  tnat  to 
Ques.  37  furnishes  ''  A  Compendious 
rational  Syntax  of  the  Latin  Language." 
Ques.  39  defines  the  meaning  of  Uie 
word  **  Term"  in  Logic ;  and  Quea.  43 
contains  a  dissertation  on  the  ''Origin 
of  Springs." 

The  Rev.  Mr.  Green,  of  Denmark- 
street,  London,  in  answer  to  Ques.  44, 
suggests  "what  means,  under  God, 
would  be  the  most  probable  prevention 
of  dearness  of  corn  and  scarceness  of 
bread  in  these    nations."     The  Bev. 
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gentkmaii's  meuH  mty  thus  be  briefly 
stated. 

I.  '*Let  Royal  storehouses,  or  pub- 
lie  granaries  be  erected  in  every  corn- 
manLet,  and  wheo  com  u  at  a  low  rate, 
let  them  be  filled  therewith:  but  as  it 
begins  to  be  dear,  let  them  begin  to 
empty,  at  a  moderate  price." 

II.  '*  Let  all  our  nobility  and  gentry, 
who  are  true  and  disinterested  patriots, 
renounce,  abjure,  and  abhor,  that  unpo- 
pular, oppressiTe,  and  monopolising 
scheme,  of  throwing  various  farms  into 
one." 

III.  '*  Let  forests,  and  other  useless, 
not  to  say  expensive,  crown  lands, 
capable  of  cultivation,  be  enclosed  .... 

.  .  disposed  of and  planted  with 

Tillages." 

IV.  ''  Let  the  nobilitv  and  lords  of 
Manors,  imitate  the  Royal  example,  with 
respect  to  commons  and  other  waste 
grounds. '' 

v.  "Let  rice  or  any  other  succe- 
daneum,  in  a  time  of  scarcity  be  im- 
ported duty  free,  and  let  no  com  be  ex- 
ported, but  when  the  public  granaries 
are  properly  filled,  and  com  under  four 
shillings  the  Winchester  bushel." 

YI.  '*Let  the  lieutenants  of  every 
county  be  deputed  to  assign  premiums 
for  the  greatest  improvements  in  agri- 
culture. Let  his  Majesty  also  assign  a 
Royal  premium,  or  premiums,  for  the 
best  of  these." 

YII.  **  Lastly,  since  righteousness 
exaUeih  a  fiafion,  and  sin  is  the  re- 
proach of  any  people^  let  all  orders  of 
men  among  us,  *  put  away  the  evil  of 
their  doings.  *" 

The  last  means  is  perhaps  the  best, 
and  though  Mr.  Green  would  seem  to 
have  been  somewhat  in  advance  of  the 
age  in  these  matters,  yet  as  political 
discussions  do  not  fall  within  my  pro- 
vince, I  shall  leave  his  claims  as  a  poli- 
tical reformer  to  be  settled  by  Messrs. 
Disraeli,  Cobden,  and  the  redoubtable 
Feargns  O'Connor. 

In  the  answer  to  Ques.  49,  the  Rev. 
Mr.  Qreen  furnishes  several  learned  rea- 
sons for  considering,  '*  that  the  Hebrew 
is  the  most  ancient  language ;"  that  to 
Ques.  58,  gives  <*  the  Accidents  of  the 
£ight  PkrU  of  Latin  Speech ;"  Ques. 
64  points  out  the  logicaVdifference  '*  be- 
tween reeHy  mentalj  and  modal  distino- 
tioo;"  and  in  the  reply  to  Ques.  45 
(which  is  one  of  those  misplaced  in  the 


work),  the  Rev.  Mr.  Spencer,  of  Brad^ 
ford,  in  Wiltshire,  supplies  an  able  com- 
mentary on  the  meaning  of  the  word 
**  creature"  in  the  eighth  chapter  of  St. 
Paul's  Epistle  to  the  Romans. 

The  Poetical  department  is  very  li- 
mited, and  contains  little  worthy  of 
notice.  The  spirit  of  some  of  the  ef- 
fusions is  by  no  means  commendable, 
since  it  savours  too  much  of  intolerance, 
at  least  for  the  present  day  ;  several  of 
the  enigmas,  however,  are  not  devoid  of 
merit,  aad  here  and  there  may  be  found 
a  happy  translation  of  a  Greelc  or  Latin 
epigram,  for  which  small  prizes  were 
occasionally  given.  The  Mathematical 
and  Philosophical  departments  of  the 
work  contains  many  valuable  papers  by 
some  of  the  most  distinguished  writers 
of  that  time;  amongst  whom  may  be 
noticed  Messrs.  Hutton,  Greeo,  Todd, 
Allen,  Wales,  McCarthy,  Drape,  Dalby 
and  Yince.  Perhaps  the  following  enu- 
meration will  not  be  unacceptable. 

Art.  I.  An  Essay  on  the  Advantages 
arising  from  Foreign  Trade.  By  J. 
Randall,  of  York. 

Art.  II.  A  New  Method  of  Computing 
Solar  Eclipses.  By  Felix  McCarthy,  of 
Aberdeen. 

Art.  III.  The  demonstration  of  a  very 
useful  Lemma,  concerned  in  the  inves- 
tigation of  the  height  of  the  Tides,  and 
Precession  of  the  Terrestrial  Equinoxes. 
By  Thomas  Allen  of  Spalding. 

Art.  lY.  A  Dissertation  on  the  nature 
of  Curves,  formed  by  a  heavy  flexible 
line  hanging  freely  from  two  points  of 
suspension,  P  and  Q.  By  Charles  Hut- 
ton,  of  Newcastle. 

Art.  Y.  The  investigation  of  some 
Theorems  for  finding  the  solid  contents 
of  the  Frustums  of  Cones,  Pyramids,  &c. 
By  J.  Drape,  of  Whitehaven. 

Art.  YI.  Some  Observations  from  Ex- 
perience, on  the  Nature  and  Effect  of 
Dove  Manure^  or  of  manuring  the  Clay 
Grounds  in  Lincolnshire  with  Pigeons* 
Dung.    By  William  Swift,  of  Stow. 

Art.  VII.  Historical  Account  of  the 
proceedings  relative  to  the  Discovery  of 
the  Longitude.    By  C.  Green. 

Art.  YIII.  On  the  Constellation  Aries. 
By  the  Editors. 

*4(*  This  was  the  first  of  a  series  of 
Articles  on  the  Constellations,  illustrated 
by  folding  plates,  beautifully  engraved 
on  copper,  by  "  J.  Lodge,  Sculp.,"  they 
were  ultimately    intended   to    form  a 
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"  New  Ceiesttal  Atlai,*'  and  on  this 
aceoant  were  accompanied  bj  historical 
descriptions  and  catalogues  of  the  Stars 
in  each  Constellation.  The  disconti- 
nuance of  the  work  put  an  end  to  the 
Project  after  the  illustration  of  Aries, 
'aurus,  Gemini,  and  Cancer. 

Art.  VIII.  bis.  Observations  and  Ex- 
periments on  the  Culture  of  Lucern.  By 
Middlctoniensis. 

Art.  IX.  On  the  nature  of  Double 
Flowers,  and  the  Methods  of  producing 
them.  By  James  Meader,  author  of 
the  Botanical  part  of  the  General  Die- 
tionary  of  Arts  and  Sciences. 

Art.  X.  A  true  Definition  of  Com- 
pound Interest  By  Philalethes,  West- 
smithfieldiensis  ('Thomas  Todd) . 

%*  This  article  was  written  by  Mr. 
Todd,  in  order  to  point  out  the  erroneous 
Tiews  of  Mr.  Robert  Heath,  *'the  Pal- 
ladium Author,"  as  stated  by  him  in  the 
Palladium  for  1766,  and  also  in  the 
"  Public  Ledger^'  for  1765,  where  it 
appears  the  *'  gallant  Captain*'  had 
"  contradicted  all  the  Authors  who  have 
wrote  on  the  subject,  and  also  what  Sir 
Isaac  Newton  himself  approved  of  Sep- 
tember 10,  1685,  in  a  book  called 
''  Tables  for  Renewing  and  Purchasing 
of  Leases^  &c.,"  and  all  this,  without  any 
better  proof  than  his  bare  **  ipse  dixit  J" 

Art.  XI.  The  Investigation  of  two 
Propositions  relative  to  we  Motion  of 
two  given  Bodies,  connected  by  a  String, 
and  moving  by  the  force  of  Gravity  over 
a  Pulley.    By  Thomas  Allen. 

Art  XII.  A  Supplemtmt  to  Art  VI. 
By  William  Swift 

Art  XII.  bis.  On  the  Constellation 
Taurus.    By  the  Editors. 

Art  XIII.  On  the  Soul  of  Man.  By 
Chlorus. 

Art  XIV.  CaUloguc  of  Stars  in  the 
Constellation  Aries.     By  the  Editors. 

Art  XV.  A  reply  to  Mr.  Swift's 
Structures.     By  Middletoniensis. 

Art.  XVI.  An  Essay  on  the  Nature, 
Choice,  and  Method  of  raising  Mush- 
rooms.   By  John  Giles,  of  Lewisham. 

Art  XVII.  The  InvestigaUon  of  a 
Theorem  in  Mensuration.    By  J.  Drape. 

Art.  XVIII.  Catalogue  of  Stars  in 
the  Constellation  Taurus.  By  the  Edi- 
tors. 

Art  XIX.  A  Plain  and  Familiar  Dia- 
logue upon  the  Nature,  Use,  and  Ezcel- 
leney  of  the  Art  of  Book-keeping,  after 
the  Italian  Method.    By  Lonoinensis. 


Art.  XX.  The  Theory  of  the  Fixed 
Stars.     By  William  Wales. 
"  Art  XXI.  Catalogue  of  Stars  in  the 
Constellation  Gemini.    By  the  Editors. 

Art  XXII.  CaUlogne  of  SUrs  in  the 
Constellation  Cancer.    By  the  Editors. 

Art.  XXIII.  On  the  Productioo  of 
Fungi,  in  opposition  to  Mr.  GUes's 
Theory  of  their  being  "  prodaoed  from 
excrements  of  varions  kinds."  By 
Stephen  Hartley,  of  Halifax. 

Art  XXIV.  A  Catologue  of  the  more 
rare  Plants,  growing  in  the  Vicarage  of 
Halifax ;  arranged  according  to  the  Sys- 
tem of  Linnsus,  with  their  Synonimes 
from  his  Species  Pianiarum,  together 
with  their  English  names,  the  parttealar 
places  where  they  grow  in  the  said  Vica* 
rage,  and  also  the  time  when  they  are 
found  in  flower.    By  Stephen  Hartley. 

Questions. — The  total  number  of  Ma- 
thematical questions  proposed  in  this 
periodical  was  73,  of  which  only  57  r^ 
ceived  answers.  Geometry  and  the 
Applications  of  the  Fluxional  Caleolns 
appear  to  preponderate;  16  questions 
properly  belong  to  the  former  snlijeet, 
and  13  to  the  latter.  Of  the  rest,  four 
belong  to  Algebra ;  eight  to  its  appliea- 
tions  to  Geometry,  Mensuration,  &e. ; 
seven  to  Trigonometry ;  six  to  Mecha- 
nics; three  to  Astronomy;  and  one  to 
the  Doctrine  of  Chances. 

Ques.  9  is  proposed  by  MeCartby,  and 
requires  '*  between  two  right  lines  AB; 
AC,  given  by  position,  to  draw  a  right 
line  DE,  which,  terminating  in  the  two 
former,  shall  cut  off  a  triangle  ADE, 
similar  to  a  triangle  given,  and  likewise 
be  equal  to  a  line  joining  the  extremity 
E  of  the  required  line,  and  soiQe  given 
point  P':  a  problem  to  which  a  neat 
solution  is  given  by  Mr.  W.  Qiartreax. 

Ques.  1 1  is  proposed  and  answered  by 
Mr.  Thomas  Allen,  and  supplies  a  proof 
to  Art.  291,  Simpson* s  Fluxions,  or 
Cor,  page  123  of  his  Dissertations, 

Ques.  17,  by  Mr.  Robert  Hall,  re- 
quires the  '*  Diameter  of  the  greatest 
Semicircle  that  can  be  inscribed  in  a 
given  Quadrant  ;**  an  elegant  solotion  to 
which  is  given  by  Mr.  Samuel  Ogle»  of 
Rothcrhithe. 

Ques.  20  relstes  to  the  subject  of  Art 
XL,  and  appears  to  have  given  rise  to 
that  paper.  It  was  repropCMed  "  by  the 
Palladium  Champion  of  London,'*  in 
order  to  correct  an  erroneous  solutioa 
given  to  it  by  the  homed  judge  Flmuon, 


HITHEMATIOAI.  PERIODICALS. 


269 


ia  tbe  PalkuUum  for  1751.  Good  eo- 
lations were  furnished  for  tbe  Cttriosa 
by  Messrs.  Allen  and  Todd. 

Qaes.  22,  proposed  by  Mr.  McCarthy, 
*'  gives  an  ellipse  in  magnitude  and  posi- 
tion, and  requires  to  dra^v  a  tangent 
thereto,  which  shall  likewise  be  a  tan 
gent  to  a  given  circle,  the  distance  of 
whose  centre  from  that  of  the  ellipse  is 
also  given."  Elaborate  solutions  are 
given  by  Messrs.  Gawith  and  Hutton ; 
the  proposer  also  observes,  "  that  it  ougV.t 
to  have  been  remarked  that  this  curious 
and  very  difficult  question  i}  not  his 
own,  but  was  given  biro  by  a  gentleman 
well  known  in  the  mathematical  warldy 
with  permission  to  publish  it."  Who 
could  this  be  ? 

Ques.  26  rea uires  "  the  Odds  against 
the  Dealer  and  his  Partner,  holding  three 
honcurs  precisely  at  the  game  of  Whist." 
An  incorrect  solution  was  given  to  this 
question  by  Mr.  Baker,  which  was  after- 
wards corrected  by  Mr.  Blunt,  of  Crow- 
land. 

Ques.  '28  is  a  neat  indeterminate  theo- 
rem, which  states  that,  *'  If  PAp  be  a 
triangle,  right  angled  at  A,  AC  perpen- 
dicular to  Pp,  A£BD  a  circle  whose  cen- 
tre is  C,  and  radius  CA ;  and  if  KL 
bisect  Po  at  right  angles ;  I  say,  that  a 
circle  PDEI,  whose  centre  is  any  point 
H,  in  the  indefinite  line  KL,  described 
through  one  of  the  points  P  or  p,  shall 
likewise  pass  through  the  other  and 
intersect  the  periphery  of  the  former 
eirele  in  opposite  points  D,  E."  It  was 
proposed  "  oy  Mr.  H.  Steele,  teacher  of 
the  mathematics,  in  London,"  and  is 
elegantly  solved  bv  an  anonymous  cor- 
respopdent,  who  aaopts  the  signature  of 
'*  Pappus,  junior.'* 

Ques.  30  relates  to  the  content  of  the 
solid  generated  by  the  revolution  of  a 
certain  curve: — ^it  was  re- proposed  for 
correction  from  Martinet  Magazine^ 
and  is  noticed  here  on  account  of  a  diffi- 
culty in  its  solution  having  led  to  a  curi- 
ous and  somewhat  amusing  controversy 
between  Messrs.  Todd,  Hutton,  (under 
the  signature  "Tonthu,")  and  Blunt, 
which  may  be  seen  in  pp.  108,  165,  189. 
Tbe  last-named  gentleman  was  the  first 
to  see  through  the  difficulty,  but  by  the 
time  his  "  Animadversions  on  M.  S.  C," 
made  their  appearance,  Messrs.  Tonthu 
and  Todd  had  arrived  at  the  same  con- 
clusions, rnd  hence  the  Editors  observe, 
**  that  these  two  fierce  combatants  seem 
pow  perfectly  reconciled." 


Ques.  31  is  proposed  and  answered  by 
Mr.  Charles  Hutton,  who  "  investigates 
a  general  rule  for  finding  the  area  cut  off 
from  a  given  ellipse  by  a  right  line  in- 
clined to  the  axes  in  any  given  angle." 
Several  of  the  questions  treated  of  by 
Mr.  Hutton  in  this  work  were  afterwards 
incorporated  with  his  '*  Treatise  of 
Memuration"  which  in  p.  287  is  an- 
nounced as  *•  just  ready  for  the  press." 
The  ^r«/ edition  of  this  work  was  pub- 
lished in  1770,  which  proves  that  the 
^«/  number  of  the  Miecellanea  was 
published  previously  to  this  date. 

Ques.  43,  by  Mr.  Allen,  removes  an 
obscurity  from  Art.  289  of  Simpson's 
FluxionSf  and  naturally  arises  from  the 
consideration  of  Ques.  11. 

Ques.  47  belongs  to  the  subject  of  en- 
velopes, and  supposes  "  two  equal  right 
lines,  NB,  BM,  perpenilicular  to  each 
other,  to  be  divided  into  any  number  of 
equal  parts,  NA,  Aa,  ab,  &c.;  Bo,  om, 
mi,  &c  ;  and  the  lines  NB»  Ao,  am, 
&c.,  drawn;  they  will  be  tangents  to 
the  common  parabola  whose  equation  is 
(i.+y)»«4  by:  where  6«NB,  or  BM, 
X  the  abscissa  beginning  at  N  or  M,  and 
y  its  corresponding  ordinate.'*  It  was 
proposed  and  solved  algebraically  by  Mr. 
Todd. 

Ques.  50  was  proposed  by  Mr.  McCar- 
thy. It  assumes  a  point  in  the  circum- 
ference of  a  given  circle,  and  requires 
'*  to  find,  geometrically i  another  point  in 
a  right  line  passing  through  the  assumed 
point  and  the  centre  of  the  circle,  from 
which,  if  a  tangent  be  drawn,  and  a 
right  line  drawn  from  the  assumed  point 
to  the  point  of  contact,  this  last  shall 
obtain  a  given  ratio  to  the  line  joining 
the  assumed  point,  and  that  which  is 
required."  An  elegant  solution  is  given 
by  Mr.  H.  Steele,  and  '<  the  proposer, 
aner  constructing  the  question  in  a  dif- 
ferent, but  not  less  elegant  manner,  adds, 
*'  By  means  of  this  proposition,  a  great 
number  of  the  most  difficult  problems  in 
geometry  may  be  readily  constructed.'  '* 
The  Editors  observe,  that  "none  else 
of  our  correspondents  attempted  a  con- 
struction to  this  very  difficult  question  ;*' 
however,  in  the  succeeding  Number  a 
construction  and  demonstration  were 
given  by  "Pappus,  junior,"  the  "ex- 
treme elegance  whereof  (was)  deem.d  a 
sufficient  excuse  for  giving  them  a  place.'* 
Mr.  Steele  also  in  the  same  place  fur- 
nished a  8e<)uel  to  his  former  construe* 
tion. 
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Quefl.  55  demonstrates,  tbat  '*  if 
through  the  centre  of  gravity  G  of  a 
triangle  ABC,  a  right  line  IG,  PQ,  be 
drawn,  meeting  any  side  BC,  prodaced  in 
Q;  then  AC.BQ-BC.CP«3CP.CQ." 
It  was  neatly  answered  by  the  proposer, 
Mr.  £dward  Nott,  of  Stamford. 

Several  of  the  questions  left  unsolved 
on  the  discontinuance  of  the  work  pos- 
sess considerable  interest,  especially  the 
following  indeterminate  theorem  pro- 
posed by  Mr.  S.  C. : 

''  C  is  the  centre  of  a  given  circle,  and 
P  a  point  in  that  circle ;  join  the  points 
P,  C,  and  produce  PC  indefinitely;  draw 
NCL  at  right  angles  to  PCj  and  finding 
the  centre  H  of  a  circle  that  will  pass 
through  the  pointo  N,  P,  L,  erect  the 
indefinite  perpendicular  HS ;  in  this 
perpendicalar  assume  any  point  I,  and 
from  thence  as  centre  with  IP  as  radius, 
describe  an  arc  of  a  circle  MPK,  and  it 
will  cut  the  circle  NMLK  in  opposite 
points.'* 

This  proposition  does  not  appear  to 
have  been  re- proposed  in  any  succeeding 
work  of  this  nature,  but  most  of  the 
remaining  ones  were  subsequendy  trans- 
ferred to  the  pages  of  the  British 
Oracle^  which  rose,  phcenix-like,  from 
the  ashes  of  the  MisceUanea,  A  short 
account  of  the  Oracle  has  already  been 
given  in  pp.  561-5,  vol.  1.,  of  this 
Magaaine. 

uonlrt5M/orf.— -Allen,  Antrobas,  Bar- 
ker, Berwick,  Blunt,  Bolton,  Chartreux, 
Chlorus,  Christianas,  Cole,  Dalby, 
Drape,  Eboracensis,  Gawith,  Gilesi 
Green,  Hartley,  Hutton,  Lyons,  Londi- 
nensis,  Mayo,  McCarthy,  Meader,  Nott, 
Ogle,  Pappus,  jun.,  Philalethes,  Priest- 
ley, Rahonan,  Randall,  Sadler,  Spencer, 
Swift,  Steele,  Swintonensis,  Todd,  Vince, 
Viretus,  Wales,  &c.,  &c. 

Pubiicaiion. — As  to  the  mode  of  pub- 
lication ''deponent  witnesseth  not,"  but 
since  the  eight  numbers  were  completed 
within  the  years  1766-9  inclusive,  it  is 
most  probable  that  three  numbers  were 
issued  annually.  From  a  prize  offered 
for  the  BoluUon  of  Ques.  12,  p.  25,  it  is 
probable  that  "  Richardson  and  Urqu- 
hart"  were  the  publishers  of  some  of 
the  earlier  numbers,  and  similar  re- 
ferences in  pp.  153,  182,  point  out 
"Newbery"  as  the  publisher  of  the 
remaining  portion  of  the  work. 

Thomas  Wilkinson. 
Burnley,  LsncuUn,  March  27, 1850. 


]>aSCRIPTI0N  OF  AN  AFPAKATV8  TOM  AJP- 
PLTINO  FUKNA.Ca  6ASB8  TO  HBATIKG 
PURPOSES. 

(From  the  Mhiing  JoumalJ) 

We  are  this  week  enabled  to  lay  before 
our  readers  engrarings  of  the  mode  adopted 
by  the  Ebbw  Vale  Company,  at  thar  £bbw 
Yale,  Victoria,  and  Sirhowy  Iron-worka,  tm 
South  Wales,  for  coUecting  and  using  the 
gases  from  blast  fdmaces.  At  these  woilca 
there  are  11  Aimaoes  in  blast,  making  from 
1400  to  1500  tons  of  pig-iron  per  week;  the 
five  blast-engines  have  25  boilers  attached 
to  them.  At  present  19  of  these  boikra, 
with  the  gases  applied  to  them,  get  sufficient 
steam  to  work  the  eDgiaea  to  their  m^»ii»iiMi 
duty  without  udnff  coal»  The  pnmping- 
engine  at  Sirhowy-works  is  worked  alao  by 
the  nae  of  the  furnace  gases.  Last  week 
the  gases  were  applied  to  several  hot-air 
stoves,  and  they  are  now  preparing  to  apply 
the  same  to  the  calcination  of  iron  stones, 
moulders'  stoves,  and  other  purposes. 

The  present  depressed  state  of  the  iron 
trade,  and  the  loss  sustained  in  canryiog  it 
on,  requires  the  most  rigid  economy ;  and 
we  are  pleased  to  be  able  to  give  pnbydty  to 
the  energy  rad  enterprise  the  Bbbw  Yak 
Company  have  displayed  in  bringing  into 
extensive  prmetieal  operation  theae  moat 
important  savings. 

The  Ebbw  Vale  Company  already  savo. 
1000  tons  of  coal  per  week  by  these  meana. 
We  are  also  informed  Messrs.  Darby  are 
using  these  gases  at  their  worka  in  Nortii 
Wales  most  successfully. 

Deteriptitm, 

Fig.  1  represents  a  seotima  of  a  Uast- 
famace,  of  the  usual  description,  within  tlia 
top  of  which  is  introdnoed  and  fixed  a 
cylinder  or  tube,  C,  by  whieh  an  annular 
chamber,  £E,  ii  formed  round  the  inside  of 
the  furnace  to  receive  the  gases.  TUs  tube 
is  made  of  common  boiler-plate,  three- 
eighths  or  half  an  inch  thick,  with  3  inch 
aogle>iron  riveted  round  the  top,  forming 
an  outside  flange,  which  rests  upon  the  cast- 
iron  ring  usually  placed  on  the  top  of  the 
furnace  immediately  under  the  charging 
plate.  The  diameter  of  tide  tube  should  be 
about  12  inches  less  in  diameter  than  the 
inside  of  the  furnace  at  the  top,  and  the 
depth  of  the  same  6  to  7  feet.  A  littie  fine 
dust  thrown  round  the  angle-Iron  after  the 
tube  is  lowered  to  Ita  place  makes  a  perfsct 
joint;  and  thus  far  all  is  complete*  A 
orifice  is  made  through  the  brickwork  of  tkv 
furnace,  in  which  ia  inserted  the  pipe.  If, 
for  conveying  the  gas  from  the  annular 
chamber  to  the  place  of  combustion. 

Fig.  2  is  a  section  of  a  tubular  boiler ; 
AF  is  the  pipe,  and  6  is  a  box  resting  on 
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the  brickwork,  and  into  which  the  gases  are 
brought  previoni  to  entering  the  tobe  of  the 
boiler.  H  ia  a  slanting  door,  for  the  pur- 
pose of  cleaning  the  tubes,  as  well  as  safety 
in  case  of  explosion,  when  it  is  forced  open 
(thereby  preventing  injury  to  the  flues,  &c.), 
and  falls  to  its  place  by  its  own  gravity ; 
K  is  a  box  or  burner,  made  of  thin  sheet- 
iron,  and  bevelled  off  at  one  comer,  as  in 
the  drawing ;  the  opening  being  9  in.,  by 
three-fourths  of  an  inch,  for  the  purpose  of 
admittiDg  atmospheric  air  in  thin  sheets  to 
ooDBume  the  gases,  the  top  of  which  is 
placed  level  with  the  top  of  the  tube.  The 
gases  pass  from  the  box,  6,  to  the  entrance 
of  the  boiler-tube,  L,  where  the  air  is  ad- 
mitted through  the  burners,  KK,  and  the 
whole  ignited  by  means  of  a  little  fire  placed 
at  the  entrance,  and  inside  the  door,  P  (care 
should  be  taken  by  preparing  this  fire  some 
short  time  before  bringing  the  gases  down, 
and  it  will  be  well  to  keep  a  very  small 
quantity  of  fuel  always  burning,  more  par- 
ticularly when  the  gases  from  one  furnace 
only  are  used).  Combustion  then  takes 
place  in  and  through  the  tube,  L,  the  side- 
fine,  M  (see  fig.  3),  and  back  along  the  fine, 
N,  to  the  stack.  The  brickwork,  O,  sup- 
ports the  boiler,  but  is  not  continued  to  the 


end,  in  order  to  form   a  eommunieatloii 
between  the  side  flues,  M  and  N. 

Fig.  3  is  an  end  section  of    boiler  and 

flues. 

Fig.  4  shows  the  fropt  elevation  of  (he 
brickwork,  sheet-iron  box,  G,  the  door,  P, 
the  stop,  R,  for  shutting  off  the  gasea  when 
the  boiler  requires  cleaning,  &c.,  and  the 
mode  of  placing  the  burners,  KK,  so  that 
the  air  and  gases  may  mix  as  much  as  poaai- 
ble  previous  to  ignition.  SS  are  holes  left 
in  the  brickwork  opposite  the  side-fluea,  to 
enable  the  combustion  of  the  gaa  to  be 
seen. 


p.  238.) 

Fig.  3. 


Fig.  1  ia  ■  verlictl  Bection  of  >  Irtp 
for  •  street  aever,  coDitructcd  MeDrding 
to  thii  inTenlJoD  ;  fig.  2  a  back  elcTition 
of  the  tame ;  and  fig.  3  an  under  tiew 
or  the  apparatus,  vith  part  (B)  remoTed. 
AA  ii  the  external  mtingj  BB  the 
brickwork  of  the  gully  leading  to  tbe 
■ewer;  C  a  hood,  of  the  peculiar  form 
represented ;  D  a  broad  rim  or  fiange,  by 
whieh  the  hood  rests  upon  and  is  «us. 

Ended  from  the  brickwork,  tbia  flange 
ing  made  air  tjfibt  all  round  b;  cementr 
£  is  a  drum  or  wheel,  which  turns  upon 
two  piTota  F  F  within  the  under  half  of 
the  hood  C;    HH  are  two  parriilon 

Rlalea,  by  which  the  drum  is  divided  into 
lur  equal  compartments,  hsTing  no 
eoiDniunicalion  interiorly  with  each  other, 
forming  thus,  in  effect,  four  separate 
receivers  or  buckets.  I,  I,  I,  1,  flaps  of 
vulcanized  Indian-rubber,  or  anj  other 
snilahic  flexible  subalance,  which  over- 
hang the  four  compartmenta  of  tbe  drum, 
ibese  flaps  being  secured  hy  rivets  or 
screws  st  tbeir  upper  enda  to  ledges  bb, 


r  aurfjce  of  the 
.  but  left  loose  at 
their  lower  ends ;  and  £  E  (see  flg.  3} 
are  two  more  flaps  of  vulcanised  Indian- 
rubber,  which  press  sideways  upon  the 
flaps  I,  I,  I,  I,  and  close  up  the  ends  of 

Tbe  street  drainage,  falling  through 
the  grating,  passes  first  into  the  upper 
half  of  the  hood,  from  which  it  descends 
into  one  of  the  compartments  or  buckets 

S'hichcver  happens  to  be  uppermost  at 
e  time),  and  as  soon  as  that  bucket 
becomes  filled,  it  tilts  over  of  its  own 
weight,  Hnd  empties  itself  into  the  drain 
M,  while  another  bticiiet  ascends  from 
the  opposite  side  to  take  its  place.  One 
of  tbe  buckets  Is  thus  always  being  filled, 
a  second  in  tbe  course  of  emptying  itself, 
and  the  two  others  on  their  ascent  to  t« 
filled  snd  emptied  in  tbeir  turn,  while 
any  upward  escape  of  effluvia  during 
these  successive  changes  is  effectually 


[,  I,  and  end  flips  KE. 


■LlCmiC    COTTINO  TILIOKAPH. 


Sir,  — The  communication  of  Mr. 
Bskcwell,  in  your  last  Number,  (page 
223)  calls  for  a  few  remarks;  the  fol- 
lowing brief  notfcc  may  perhaps  suffice  : 

I  can  very  easily  ondeisland  that  the 
"opinioD"  I  have  expressed  upon  the 
question  at  iaaue  between  Mr.  Bakewell 
and  Mr.  Bsin  may  be  somewhat  unpa- 
latable to  the  former  gentleman;  never- 
theless, I  deny  that  it  is  either  "wrong" 
or  "  coarsely  expressed ;  "  neither  am  I 
blinded  bv  "partizsn"  seal. 

Mr.  Bakewell  compels  mc  to  uj,  that 
I  never,  for  one  moment,  believed  his 


assertion  that  be  hid  made  any  disalo- 
sure  to  Mr.  Bain;  we  now  have  Mr. 
Bain's  poutive  denial  that  he  ever  did 
sol 

Mr.  Bakewell  says,  "  Let  Mr.  Bad- 
deley  mention  the  date  when  he  saw  Mr. 
Bsin  operating  with  a  copyior  telegraph 
in  all  respects  identical  with  that  at- 
scribed  in  No.  1383  of  your  Msgaiine." 

I  have  already  atated,  and  can  prove 
the  Iniih  of  my  statement,  that  this  was 
preeioui  to  tie  date  of  Mr.  BahaetWi 
patent. 

Whether  it  was  one  year,  or  three 
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years,  is  not  of  much  coBBeauence ;  the 
fact  itself,  as  stated,  completely  disproves 
the  assertion  of  Mr.  Bakewell,  that  '*this 
was  not  iili  after  Mr.  Bakeweiri  patent 
was  sealed  and  specified !  ** 

Mr.  Bakewell  is  ''curious  to  know 
whether  Mr.  Baddeley  exhibited  Mr. 
Bain's  copying  telegraph  in  Parisi  in  July 
lastP*'  Now  t  nave  no  hesitation  in 
informing  him  Oiat  I  did  not  exhibit  that 
instrument;  but  let  me  add,  that  the 
instrument  hid  long  been  completed,  and 
was  patented  in  France  before  tkmt  Imml 
and  that  the  engravings  in  your  ISBSrd 
Number  were  actually  made  from  the 
tracings  of  the  French  patent  I 

Mr,  Bain,  it  appears,  is  at  present  on 
the  continent;  on  his  return,  I  have  no 
doubt  he  will  satisfactorily  dispose  of 
Mr.  Bakeweirs  last  attempt  to  throw  dust 
in  the  eyes  of  your  readers. 

Upon  the  first  announcement  of  Mr. 
Bakeweirs  copying  telegraph,  it  was  put 
forth  as  a  new  idea-His  a  perfectly  ori- 
ginal invention.  It  now,  upon  Mr.  Bake- 
well's  own  showing,  sinks  into  an  alleged 
improvement  upon  the  copying  telegraph 
of  Mr.  Bain,  as  patented  in  1843,  of 
which  patent  Mr.  Bakewell's  alleged  im- 
provements may  or  may  not  be  an  in- 
fringement; but  it  looks  extremely  sus- 
picious, that  while  Mr.  Bakewell  most 
pertinaciously  adheres  to  the  subject-mat- 
ter of  that  patent,  he  so  carefully  avoids 
the  slightest  allusion  to  what  he  eaw  Mr, 
Bain  doing  in  1847,  at  the  time  he  is 
represented  to  have  been  such  a  constant 
visitor  at  Mr.  Bain's  workshops,  and 
where  he  is  said  to  have  been  shown  the 
precise  modificcUion  of  Mr,  Bain*$ 
copying  telegraphy  which  he  afterwards 
patented ! 

I  am  Sir,  yours,  &c., 

Wm.  Baddeley. 

29,  Alfred-Street,  Tslington, 
March  27,  1850. 


PBEYENTION  OF  OUNPOWOBR  EXPLOSIONS. 

The  recent  deplorable  ealamity  at 
Hounslow  has  called  to  mind  some  of 
Sir  Samuel  Bentham*s  projects  for 
diminishing  the  chances  of  such  explo** 
sions ;  although  his  plans  were  never 
matured,  they  may  possibly  be  worth 
communication,  for  they  may  lead  to  the 
contrivance  of  means  for  obviating  the 
dangers  to  which  powder-mills  are  now 
so  liable. 


General  Oongreve  drew  Sir  Samuel's 
attention  to  the  subject  about  fifty-five 
year's  ago,  and  said  that  the  heat  pro- 
dueed  by  fKetion  of  machinery^  especially 
in  the  grinding  apparatus,  was  one  <^ief 
souroe  of  danger  in  powder-mills.  To 
guard  against  that  heat  Sir  Samuel  de- 
vised means  of  surrounding  machinery  by 
a  stream  of  water,  or  at  least  by  its  partial 
appUsation  to  keep  the  apparatus  always 
cool  I  of  course  so  eoeasing  the  water  as 
to  prevent  its  injurious  effects  either  on 
the  machinery  or  the  materials  of  the 
powder.  Supposing  sufficient  means 
provided  for  carrying  off  heat,  he  con- 
ceived that  the  different  mixing,  grind- 
ing, and  corninff  apparatuses  would  be 
safer  if  of  metal  than  of  stone,  narti- 
cularly  the  bed-stones  of  the  miUs,  as 
under  these  beds  water  might  be  made 
to  flow  with  much  facility.  Subse- 
quently he  caused  a  mixture  of  metals 
to  be  made  in  Portsmouth  dock -yard, 
which  might  prove  well  suited  for  this 
purpose;  it  was  so  hard  that  10- inch 
Dolt  nails  of  it  could  be  driven  into  oak 
without  previous  boring  for  them,  and 
,tough  enough  to  prevent  breakage  in 
driving.  Abrasion  of  this  metal  in 
grinding  would  not  therefore  have  to  be 
apprehended. 

An  improved  drying -house  was  an- 
other of  his  projects.  He  first  suggested 
steam,  confined  in  suitable  hollow  cases, 
as  shelves  on  which  to  spread  the  powder ; 
steam  has  since  been  adopted  in  drying- 
houses;  but  an  after  thought  was  that 
of  the  circulation  of  hot  water  through 
the  hollows  of  the  shelves  Hot  vrater  is 
more  easily  manageable  than  steam,  and 
the  required  degree  of  heat  more  easily 
regulated,  as  is  now  experienced  in  the 
many  glass  plant- houses  heated  by  water 
from  one  small  boiler.  The  boiler, 
whether  for  steam  or  water,  he  purposed 
placing  in  a  detached  building,  so  as  to 
avoid  all  danger  from  the  furnace  fire. 

The  roofs  of  all  buiUJUngs  to  be  of  a 
very  great  pitch,  so  tnat  no  substance 
thrown  against  them  should  find  lodg- 
ment for  a  moment :  the  material  for  the 
exterior  of  the  roof  cement  of  an  un- 
inflammable nature,— iron,  on  account  of 
danger  from  lightning,  being  objection- 
able. The  cement  to  be  spread  in  one 
continuous,  uniform  surface,  so  that  not 
even  a  spark  blown  against  it  shotild  find 
a  hollow  to  rest  in. 

All  apertures  for  light  glased  with 
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illmninatora  of  thick  glass,  such  as  were 
inserted  in  cabins  under  water  in  his 
experimental  Tessels,  and  which  are  now 
in  SQch  general  use,  but.  of  much  larger 
sise,  in  domestic  architecture. 

In  some  foreign  powder-mills  the 
apparel  of  the  men  is  not  only  regulated 
in  respect  to  shoes,  but  also  to  the  whole 
exterior  of  their  dress,  so  that  no  mis- 
chieYOus  matter  can  be  carried  in  its 
folds.  The  dress  is  tight  fitting,  of  a 
flexible  kind  of  leather.  The  late  griev- 
ous accident  at  Hounsiow  is  supposed  by 
some  to  have  been  occasioned  by  grit 
carried  in  by  a  man's  trousers.  Other 
persons  conceive  that  his  shoes  might 
not  have  been  changed  for  slippers,  as 
required  by  regulations.  How  difficult 
it  is  to  enforce  the  most  wholesome 
regulations,  or  to  make  operatives  pru- 
dent I  General  Twiss  once  found  even 
an  overseer  at  Waltham  Abbey  mills  ex- 
amining the  grains  of  powder  with  a 
convex  glass  in  the  sun.  The  General 
invited  the  overseer  to  the  open  court, 
where,  on  continuing  the  examination, 
the  magnifier  concentrated,  of  course, 
the  sun's  rays,  and  the  powder  exploded. 
Whatever  regulations  may  be  tnought 
necessary,  or  whatever  precautions 
requisite  to  be  instilled  into  the  men, 
might  it  not  be  desirable  that  they  should 
be  read  over  to  them  at  stated  short 
intervals  of  time,  in  addition  to  notices 
placed  in  conspicuous  parts  of  the  mills  P 

M.  S.  B. 


THI  CHBMICAL  ACTION  OF  &IMBDIB8. 

Sir, — In  the  *'  Remarks  on  Experi- 
mental Science,*'  prefixed  to  an  account 
of  the  researches  conducted  in  the  labo- 
ratories of  the  Royal  College  of  Che- 
mistry in  the  years  1845-6-7,  the  highly 
talented  Professor  Hofmann  alludes  to 
"the  benefits  which  physiology,  patho- 
Iogy«  and  medicinei  in  general  must  de- 
rive from  the  prosecution  of  chemical 
inquiry.''  He  says,  <'  The  view  that  the 
action  of  most  of  our  medicines  is  che- 
mical, is  dally  growing  into  a  general 
conviction.  We  admit,  that  with  every 
change  wrought  by  pharmaceutical  agents 
in  the  state  of  our  organism,  there  occurs 
a  corresponding  change  in  its  composi- 
tion, jut  of  uese  transformations  how 
few  are  we  in  a  condition  to  explain ;  in 
how  fewlDstaoces  has  the  phjrsician  even 


a  vague  conception  of  the  mode  in  which 
any  medicine  performs  its  office."  Dr. 
Hofmann  further  remarks,  that  these 
transformations,  produced  in  our  organ- 
ism by  remedies,  ''could  doubtless  be 
expressed  in  numbers  as  definitely  as 
can  our  laboratory  processes  ;*'  and  seems 
to  be  of  opinion,  that  such  knowledge  of 
the  modus  operandi  of  medicines  '*  may 
be  expected  from  the  further  prosecution 
of  this  study." 

It  appears  to  me  that  no  physical  sub- 
ject of  inquiry  is  more  worthy  of  the 
efl!brts  of  the  mind  of  man  than  this ; — 
because  not  only  is  health  the  greatest 
boon  that  one  creature  can  procure  for 
another,  but  the  alleviation  of  suffering 
is  the  noblest  object  to  which  life  can  be 
devoted.  Allow  me  to  contribute  my 
mite,  by  suggesting  an  idea  in  your 
widely-circulated  pages :  I  may,  perhaps, 
add  one  more  to  the  "  few  instances  in 
which  the  physician  has  a  vague  concep- 
tion of  the  mode  in.  which  a  medicine 
performs  its  office.*' 

In  cases  of  fever,  the  doctor  allows  no 
butter^  and  the  good  nurse  anxiously 
removes  every  particle  of  fat  from  the 
broth  of  the  recovering  patient.  ObseV' 
vation  has  taught  this.  But  what  light 
may  be  thrown  on  the  subject  by  bring- 
ing to  it  the  researches  of  the  illustrious 
Liebig !  He  has  shown  that  such  sub- 
stances are  not  truly  nutritious^  and 
hence  we  may  perceive  the  vulgar  error 
of  supposing  that  it  is  their  nourishing 
nature  that  fesds  the  disease.  But  he 
has  further  shown  such  substances  un- 
dergo slow  combustion  in  the  lungs, 
and  are  the  source  of  animal  heat.  This 
suggests,  I  presume,  a  reasonable  expla- 
nation of  their  tendency  to  increase  fever, 
in  which  the  preternatural  temperature 
of  the  body  is  either  the  disease  itself,  or 
a  condition  essential  to  the  development 
of  it.  I  allude  to  inflammatory  fever ; 
and  it  just  occurs  to  me  that  my  views 
are  illustrated  bv  the  fact,  that  certain 
carbonaceous  substances  are  not  only 
allowed^  but  recomtnended  by  the  physi- 
cian in  typhus,  and  other  low  fevers  in 
which  the  temperature  of  the  body  is 
little  raised.  Hence  it  appears  that  they 
are  objected  to  only  when  the  heattohiek 
they  evolve  would  be  injurious.  Thus 
we  have  an  a  priori  conclusion  on  the 
part  of  physicians  and  nurses  in  favour 
of  the  chemieal  explanation  suggested* 

But  this  is  not  all.    The  foregoing 
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theory  of  tbe  chemical  action  of  the  sub- 
sUnces  forbidden,  is  corroborated  by 
the  chemical  nature  of  the  substances 
prescribed.  As  the  chemical  composi- 
tion of  these  latter  substances  affords  a 
sufficient  explanation  of  their  remedial 
effect,  we  have,  it  appears  to  me,  a  very 
striking  indication  tnat  the  laws  of  che- 
mical affinity  which  we  have  discovered 
will  not  forsake  us  when,  with  the  pro- 
gress of  science,  we  come  to  attempt  the 
physical  resolution  of  vital-  phenomena. 

The  common  *^  refrigerant  draught 
for  fevers,"  (observe  the  word,)  con- 
tains a  scruple  of  subcarbonate  of  potash, 
and  this  is  taken  into  the  system,  with 
great  effect,  every  three  hours.  Thus 
empiricism  cools  the  feverish  patient  by 
throwing  into  the  system  a  considerable 
quantity  of  alkali.     Now,  alkalis  com- 


bine with  oleaginous  matters,  saponify 
them,  and  thus  render  them  unfit  for 
combustion.  Observation  has  taught  the 
physician  not  only  to  forbid  the  supply 
of  fuel-to  be  consumed,  but  also  to  intro- 
duce into  the  system  that  which  renders 
the  inflammable  substances  already  there 
less  combustible, — that  which,  in  fact, 
combining  with  them  by  a  powerful 
affinity,  protects  them  from  the  process 
of  oxidation  in  the  lungs,  which  is  the 
source  of  the  heat  it  is  his  object  to 
subdue. 

Finding  that  my  former  communica- 
tion interested  some  of  your  chemieal 
readers,  I  again  venture  to  claim  their 
indulgence,  and  am.  Sir, 

Your  Old  Subscriber, 

M.F. 
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(Continued  from  page  257.) 


When  a  poand  of  hydrogen  is  burned  in 
a  calorimeter,  it,  combiQed  with  eight  pounds 
of  oxygen,  forms  nine  pounds  of  water,  and 
gives  out  as  much  hent  as  will  melt  320  lbs. 
of  ice,  [Djilton,]  hence  one  pound  of  those 
cold  atomic  elements,  in  a  gaseous  state, 
contain  as  much  of  the  elements  of  beat  as 
will  melt  35.55  pounds  of  ice. 

When  one  pound  of  steam  of  any  tempe- 
rature above  212°  is  condensed  within  a 
calorimeter,  it  forms  a  pound  of  water  and 
gif  es  out  as  much  heat  as  will  melt  8.35 
lbs.  of  ice ;  so  that  4.25  times  as  much  of  the 
elements  of  heat  were  separated  from  tbe 
pound  of  water  deriTed  from  the  cold  gases, 
as  was  separated  from  the  pound  of  water 
derived  from  the  hot  steam.  Nevertheless 
the  volume  of  steam  and  of  the  gases  under 


atmospheric  pressure  is  about  three  to  two 
in  equal  weights  of  each,  (so  that  the  gases 
are  much  less  expanded  by  heat,  though 
they  contain  such  a  larger  proportion  of  it.) 
An  addition  of  480  degrees  of  heat  to  the 
gases  would  only  double  their  volume,  while 
tbe  same  addition  of  heat  to  steam  wovUd 
increase  its  volume  more  than  tenfold ;  the 
small  abstraction  of  180  degress  of  heat 
from  steam,  would  reduce  its  volume  to 
y^i^,  while  the  abstraction  of  an  equal 
number  of  degrees  of  heat  from  gases  would 
reduce  their  volume  little  less  than  two-thirds, 
while  the  pounds  of  ice  melted,  by  the  heat 
obtained  from  equal  volumes  of  equal  ten- 
sion of  thirty  laches  of  mercury,  will  be  as 
follows :  — 


Oxygen  and  hydrogen  gases,  at  50  degrees,  25.33  lbs. 
Steam         .        .        .        .    212     *'  8.35 

Stome        .        .        .        .    650    "  1. 


tt 


<« 


The  elements  of  heat  in  the  gases  are 
evidently  in  some  peculiar  and  definite  state 
incompatible  with  any  known  theory  of  heat. 
This  state  cannot  be  termed  **  latent  heat," 
because  tbe  gases  are  permanently  main- 
tained in  an  elastic,  though  very  subordinate 
state  (because  the  same  equivalent  of  heat 
contained  therein  would  suffice  for  produc- 
ing more  than  four  volmes  of  steam  of 
equal  tension).  It  is  not  heat,  because  the 
gases  may  be  exposed  to  the  most  intense 
oold,  without  being  reduced  from  a  great 
volume  of  elutic  fluid  to  an  inconsiderable 


volume  of  water  or  ice.  The  elements  of 
water  too  therein,  are  as  evidently  in  some 
peculiar  state  of  combination  with  elements 
of  heat,  unexplainable  by  any  known  theory 
of  heat,  being  irreducible  to  the  wet,  liquid, 
or  solid  states,  by  any  degree  of  cold. 

From  the  foregoing  and  subsequent  con- 
siderations may  be  deduced  the  inferenee, 
that  heat  is  a  compound  of  more  simple 
elements,  just  as  water  is  a  compound  of 
more  simple  elements,  and  that  the  simple 
imponderable  elements  of  inponder^le 
heat    must  have   as  distinct  affiottiM  for 
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ponderable  matter,  and  as  contradiitin- 
gniihed  as  are  the  well-known  affinities  of 
water  or  its  elements  for  other  elements, 
and,  therefore,  the  newly-discovered  pro- 
perties of  "  stame,"  though  so  wonderful  to 
our  conceptions,  is  no  more  wonderful  than 
the  other  distinct  properties  possessed  bj 
the  same  elements  in  the  foregoing  Table. 

That  heat  is  a  compound  of  other  ele- 
ments is  evident  when  heat  is  evolved  by 
combustion,  wherein  two  essentially  chemi- 
cally distinct  elements,  a  combustible  and  a 
supporter  of  combustion,  must  be  present ; 
for  from  neither  of  which  alone  can  intense 
heat  be  produced,  though  so  abundantly 
from  the  compound  elements  employed. 

That  heat  is  acompound  of  the  two  different 
electric  fluids  appears  CTident,  when  they  are 
brought  in  contact  (after  travelling  any  dis- 
tance over  cold  wires)  they  are  instantly  trans- 
formed into  intense  heat,  just  as  are  the  dif. 
ferent  elements  of  heat  in  the  gases  when 
brought  into  more  intimate  contact  by  an 
electric  spark,  or  when  the  solid  fulminates 
are  exploded  by  any  blow  which  brings  the 
opposite  elements  therein  into  closer  con- 
tact. 

That  heat,  light,  electricity,  and  msg- 
netism  exist  uncombined  in  immense  quan- 
tities, in  the  hardest  and  coldest  bodies  in 
nature,  may  be  easily  shown  by  the  follow- 
ing experiment ; 

Strike  a  few  sparks  with  a  flint  and  steel 
held  over  a  sheet  of  paper.  These  sparks 
collected  and  viewed  with  a  magnifier,  will 
appear  of  various  vitrified  forms,  of  a  brown 
oolour,  considerable  lustre,  of  dlflerent 
magnitudes,  some  one-twentieth  of  an  inch 
in  extent,  all  differing  greatly  both  in  form 
and  chemical  properties  from  the  colour- 
less fragments  of  flint  with  which  they  are 
mixed. 

Repeat  this  experiment  within  a  hand- 
basin  filled  with  cold  water,  wherein  the 
flint  and  steel  are  held  while  the  sparks  are 
struck  under  water,  when  the  sparks  will  be 
found  of  the  same  colour,  forms,  and 
chemical  constitution  as  those  sparks  prevl' 
ously  struck  in  air. 

Transfer  the  sparks  to  a  watch-glass, 
pour  over  them  a  little  muriatic  and  nitric 
acids,  apply  a  gentle  heat,  and  the  sparks 
will  be  dissolved  in  a  few  minutes. 

Pour  the  clear  solution  ioto  another 
watch-glass,  evaporate  to  dryness,  pour 
water  thereon,  and  a  copious  white  pre- 
cipitate (sUex)  will  subside. 

Transfer  the  clear  solution  into  another 
glass,  add  a  few  drops  of  prussiateof  ammo- 
nia, and  a  deep  blue  precipitate  (pru^siate 
of  iron)  will  thus  be  obtained. 

On  considering  the  result,  we  are  assured 
that,  by  the  coUii>ion  of  cold  flint  hml  itfcl 


in  cold  water,  as  intense  a  beat  has  been 
momentarily  produced  in  that  unfavourable 
situation,  as  can  be  produced  by  the  most 
powerful  galvanic  battery,  under  favourable 
and  skilful  management,  as  the  heat  thus 
produced  undei'  water  greatly  exceeds  thst 
produced  in  any  kind  of  furnace,  having  not 
merely  fused,  but  so  perfectly  Taporised 
two  distinct  masses  of  flint  and  steel,  that 
the  ultimate  and  intimate  atoms  thereof 
were  perfectly  separated,  or  they  eould  not 
haye  mutually  penetrated  and  chemically 
decomposed  eaeh  other,  and  recomposed  a 
perfectly  new  and  distinct  chemical  com- 
pound, silicate  of  iron,  or  ferruginous  glass. 

We  are  certain  of  these  several  facts  by 
the  silex  having  become  soluble  in  the  acids, 
uudecomposed  silex  being  perfectly  insoluble 
therein,  while  the  decomposition  and  re- 
composition  of  two  of  the  hardest  substances 
in  nature  being  accomplished  in  less  than 
any  appreciable  time,  by  means  only  of  forci- 
ble approximation  or  concussion,  whereby 
intense  naoent  heat,  light  and  magnetism 
were  evolved,  and  at  the  same  instant  the 
great  tenacity  of  the  substances  was  nearly 
destroyed ;  and  as  all  tenacity  of  gunpowder 
or  other  fulminates  is  wholly  destroyed 
wherever  those  substances  are  exploded,  and 
when  heat  and  light  is  produced  and  expelled 
from  such  bodies,  we  have  strong  grounds 
for  supposing  that  the  tenacity  of  material 
substances  somehow  depends  upon  the  other- 
wise inert  elements  of  heat  and  light  and 
magnetism,  being  in  some  intimate  chemical 
combination  with  the  ultimate  molecules  of 
matter  in  all  solids. 

The  foregoing  observations  will  also  solve 
a  wonderful  and  mysterious  circumstance 
attending  telegraphic  electricity — namely,  its 
instantaneous  passage ;  for  if  metals  are  what 
they  seem  to  be,  aggregations  of  loose 
magnetic  metallic  atoms,  retained  in  the 
solid  state  by  being  saturated  with  elec- 
tricity, in  definite  atomic  proportions,  it 
plainly  follows,  a  metallic  wire  is  also  an 
electric  wire  in  a  neutral  state,  and  that  the 
addition  of  electric  fluid  at  one  end  of  an 
insulated  wire  can  only  be  accomplished  by 
the  emission  of  an  equal  quantity  of  electric 
fluid  from  the  other  end  of  the  wire,  so  that 
the  immersion  and  emersion  must  of  ne- 
cessity be  as  instantaneous  as  intense. 

Having  seen  that  steel  contains  at  least 
one  of  the  electric  elements,  we  can  show 
that  solid  contains  much  more  space  therein 
for  the  imponderable  elements  between  the 
atoms  of  ferrum,  than  hss  been  hitherto 
stated  by  chemical  writers,  by  whom  it  has 
been  universally  said,  that  all  substances  are 
expanded  by  heat  and  contracted  by  cold, 
except  water  when  near  the  point  of  con- 
gelation, which  is  on  the  contrary  so  ex- 
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panded  by  cold,  that  ice  becomes  ^th  part 
specifically  ligbter  than  the  water  from  which 
it  was  formed.  Notwithstanding  this  it  is 
yery  freqaently  seen  in  foundries,  that  cold 
cast-iron  is  just  as  roach  specifically  lighter 
than  fluid  cast-iron,  as  ice  is  specifically 
lighter  than  water ;  for  apparently  about  ^th 
part  of  the  solid  floats  above  the  surface  of 
the  fluid  iron,  and  therefore  the  solid  iron 
most  contain  or  consist  of  -^  part  interstitial 
space,  for  the  reception  of  the  impondera- 
ble elements  we  have  shown  it  to  possess 
beyond  any  other  we  know  not  of,  bvt  which 
are  probably  very  eztensire  from  contem- 
plating the  state  of  fluidity  in  which  the 
greater  density  is  obserred. 

Here  then  we  have  seen  enough  to  con- 
clude that  steel  and  silex  are  mere  exhibi- 
tions of  all,  and  only  the  elements  of  gases  in 
a  peculiar  state  of  condensation,  containing 
in  their  interstitial  spaces  all  the  impondera- 
ble elements  necessary  for  their  couTersion 
to  the  gaseous  state ;  but  if  we  consider  these 
imponderable  elements  have  been  hitherto 
merely  termed  latent  heat,  that  term  must 
now  appear  most  puerile  and  imperfect,  for 
we  cannot  help  allowing  that  at  least  three 
distinct  elements  are  required  to  account  for 
the  facts  obserred ;  namely,  heat,  light,  and 
magnetic  force. 

That  heat  and  light  are  distinct  elements 
is  so  easily  shown  by  holding  a  pane  of  glass 
before  a  bright  fire,  whereby  all  the  heat  is 


stopped,  while  the  light  is  transmitted. 
Again ;  that  a  most  aetiTe  and  intense  mag- 
netic force  exists,  as  distinct  from  heat  and 
light,  as  are  those  properties  distinct  from 
each  other,  must  be  apparent  to  those  who 
will  consider  how  abundant  and  energetic 
mutt  have  been  the  force  that  could  attract 
innumerable  atoms  of  matter  from  their 
original  distant  positions  in  flint  and  steel, 
and  conduct  and  re-arrange  them  accurately 
in  their  new  approximations  in  silicate  of 
iron,  and  in  less  than  any  appreciable  time. 
Again ;  when  light  is  obserred  separated  in 
the  spectrum  it  is  hardly  possible  to  eon- 
oeive  that  light  is  not  a  compound  of  more 
simple  elements.  To  be  satisfied  then  that 
latent  heat  can  be  a  sufficient  cause  for,  or 
explanation,  of  the  distinct  phenomena,  to 
be  obserred  in  operating  upon  minnte  firag- 
ments  of  flint  and  steel,  must  be  discredit- 
able to  the  humblest  intc^ect 

That  heat  possesses  mudi  greater  power  of 
expanding  the  compound  water  than  it  does 
of  expanding  the  elements  of  water,  is  by 
no  means  a  solitary  example  of  the  greater 
efficiency  of  heat  when  acting  on  compounds 
than  when  acting  upon  the  elements  of  those 
compounds.  We  may  first  point  to  solder, 
which  fuses  far  below  tin,  and  much  fttrtfaer 
below  the  average  of  its  elements,  tin  and 
lead ;  and  a  still  more  striking  matyne^  {« 
afibrded  by  fusible  metal : 


of  Specific  Gravity 

and  Fusible  Points 

Bismuth 

1 

9-88 

476° 

Bismuth 

1 

9-88 

476° 

Lead 

1 

11"35 

612" 

Tin 

1 

7-29 

442° 

4)38-40 

9*60 

Average  specific  gravity  9*53  and  melting 
points  208°  were  carefully  found  by  experi- 
ment. 

Having  thus  shown  thi  insufficiency  of  any 
known  &eory  to  account  for  the  wonderful 
properties  of  heat,  light,  and  magnetism,  for 
the  purpose  of  explaining  to  the  best  of  our 
ability  the  new  and  usdtil  facts  we  have 
disclosed,  and  which  some  conceited  book- 
worms have  affected  to  doubt,  because  it  is 
so  contrary  to  the  books  from  which  they 
have  derived  all  their  information,  we  shall 
proceed  to  discuss  the  subject,  and  prove 
our  position  by  other  facts. 

The  Cornish  engineers,  who  have  so 
greatly  surpassed  Watt  and  all  other  engi- 
neers, must  have  employed  very  superior 
means,  and  their  practice  has  progressed 
so  much  before  theory,  that  they  and  all 
others  are  unable  to  explain  philosophically 


4)2006° 

601° 

the  means  by  which  their  wonderful  achieve- 
ments have  been  efliected.  This  drcum- 
stsnce  is  of  itself  very  unfortunate  for  man- 
kind, as  it  forms  a  great  impediment  to  the 
general  introduction  of  the  advantages  they 
have  obtained.  We  expect  to  show  plainly, 
not  only  the  occult  cause  of  their  success, 
but  far  greater  advantages  may  be  obtained 
from  that  revelation,  than  the  Comiah  engi- 
neers have  or  can  realize  by  their  most  im- 
proved practice. 

{To  be  continued,) 

PROPOSBD  rifPBOVElf  BNT8IN  COPEKHAOBK. 

A  note  communicated  by  the  J[>siiiah  Oossul  as 
Paris  is  published  In  the  MoniUw,  offering  a  pre- 
mium  for  the  best  plans  of  efiectiog  the  foUorlng 
improvements  at  Copenhagen : — 

"For  the  supply  of  water  to  the  extent  of  100,090 
tons  In  24  hours,  to  be  distributed  throngfaoat  the 
city  for  various  purposes,  such  as  the  axttnguishlsg 


ENGLISH  8PB0IFIOATIONS  BNBOIXED  VUTOSa  THE  WEEK. 


279 


of  flrefl,  the  eleaiiog  oat  the  drains  and  eestpoolttftd 
and  to  ftixnish  power  enough  to  raiae  the  water  in 
the  houses  to  the  height  of  90  feet,  and  to  filter  the 
water  so  as  to  render  it  fit  for  domestic  purposes. 

"  2.  For  a  better  management  of  the  gas,  so  that 
the  number  of  lamps  may  be  at  least  triple  to 
wiiat  they  aro  at  present;  and  to  form  a  public 
gas  establishment,  by  means  of  vhich  private  indi- 
viduals may  have  the  power,  on  reasonable  terms, 
of  having  their  houses  lighted  by  it. 

*'  S.  For  the  best  plan  of  disposing  of  the  con- 
tents of  the  drains  and  cesspools." 

The  plana  and  designs  are  to  be  transmitted  to 
the  munielpal  adminisiratlon  of  Copenhagen,  within 
the  delay  of  eight  months  f^om  18th  February  last. 
The  author  of  each  plan,  if  accepted,  will  receive  a 
premium  of  260  golden  Fredericks  (5,200f.),  and  a 
similar  additional  sum  if  one  person  presents  a  plan 
to  efl^  the  whole  of  the  objects  desired.  For  any 
plan  adopted  in  part,  a  proportionate  sum  will  be 
allowed.  For  more  detailed  information  application 
must  be  made  to  the  mnnicipal  administration  at 
Ci^nhagen. 


8PSCIFI0ATI0N8  OF  SNOLISH  PATBNT8  BN- 
BOLLBD     DURING     THl     WKBK     BNDING 

APRIL  4th,  1850. 

Jamrs  Higgins,  Salford,  Lancaster, 
machioe-makery  and  Thomas  Scbofibld 
Whitworth,  Salford,  aforeiaid,  meobanic. 
Far  certain  imi>rovementM  mmaehinery/or 
preparing,  ipitminff,  and  doubling  eoUon, 
wool,  flax  t  iilkf  and  iitHiiarflbrouamaiiriaU, 
Patent  dated  September  24,  1849. 

[The  above  patent  being  opposed  by 
caTeat  at  the  Great  Seal,  was  not  sealed  till 
2nd  Oct.,  bat  bears  date  24th  Sept.,  the  day 
it  would  have  been  sealed  bad  not  opposi- 
tion been  entered.] 

Tbe  inTention  is  based  upon  certain  im- 
prOYements  which  formed  the  subject  of  a 
former  patent,  April,  1845,  and  relates  to  a 
peculiar  construction  of  self-acting  mule,  to 
roTing  and  drawing  frames,  and  to  the 
Hiechanical  arrangements  for  working  them. 

John  Mbadows,  of  Princes-street,  Co- 
ventry-street, Middlesex,  carver  and  gilder. 
For  improvements  in  veneering.  Patent 
dated  September  27,  1849. 

According  to  tbe  present  mode  of  veneering 
furniture,  the  pieces  are  laid  on  successively, 
and  united  at  the  angles.  Mr.  Meadows 
proposes  to  use  one  piece  only,  and  to  bend 
it  over  the  angles  by  means  of  a  press.  The 
press  consists  of  a  suitable  framework  sup- 
porting a  hollow  bed-plate,  heated  internally, 
by  steam  or  otherwise,  the  top  surface  of 
which  bed-plate  is  shaped  to  suit  the  angles 
and  bends  of  tbe  pieces  of  furniture.  In  front 
of  the  bed -plate  there  is  hinged  a  hoUow  bar, 
similiarly  heated,  and  above  that  a  second 
bar  is  supported.  The  inner  faces  of  these 
bars  are  also  shaped  to  suit  the  surface  to 
be  veneered.  The  bars  are,  moreover,  pro- 
vided with  levers  and  other  mechanical  con- 
trivances, whereby  they  are  gradually  made 
to  advance  or  recede  as  required.  The 
modui  operandi  ia  as  follows :— Tbo  hollow 


bar  is  turned  down  and  the  veneer  laid  upon 
the  bed-plate,  and  above  that  is  placed  the 
article  to  be  veneered,  which  is  gradually 
forced  down  by  a  screw,  supported  in  the 
upper  part  of  tiie  frame.  The  hollow  bar  ia 
next  turned  up  and  pressed  inwards  to  bend 
the  veneer  to  the  angle,  and  then  the  second 
bar  ia  similarly  acted  upon  to  effect  a  like 
purpose.  By  this  means  the  veneer  will  be 
mmie  to  assuBse  the  form  of  the  arttde  to  be 
veneered,  and  will  be  pressed  uito  close  con- 
tact with  every  part  of  its  surface. 

The  surfaces  are  of  course  prepared  in  the 
usual  way  to  ensure  adhesion,  and  retained 
in  close  contact  until  hard^  by  means  of  a 
clamping  iron  and  pieces.  When  veneers 
of  a  Ught  colour  are  used,  it  Is  proposed  to 
substitute  for  common  glue,  parchment  cut- 
tings boiled  down  and  thickened  to  the  eon- 
sistancy  of  paste  with  whiting. 

No  claims  are  made  in  this  specification. 

John  Marriott  Blashfibld,  MillwaU, 
Poplar,  Middlesex,  Roman  cement  manu- 
facturer.   For  improvements  in  the  manU' 
faeture  of  manure.    Patent  dated  Septem- 
ber 27, 1849. 

This  invention  consists  in  tbe  conversion 
of  river  mud  into  manure  by  the  following 
proceas : — ^The  upper  crust  of  mud  is  col- 
lected as  being  the  richest,  and  removed  to 
a  suitable  building,  where  it  is  mixed  with 
sulphate  of  lime  to  prevent  the  escape  of 
ammonia,  and  spread  upon  a  floor  heated  by 
flues,  and  dried  to  the  consistency  of  clay. 
It  is  then  treated,  in  a  close  chamber,  with 
one-fourth  of  its  weight  of  sulphuric  acid, 
and  moistened  with  water  ;  after  which  it  is 
dried  and  mixed  with  other  materials  in  the 
following  proportion  :— 

1100  cwf.  of  saturated  mud. 
400      „      superphosphate  of  lime. 
300      „     sulphate  of  ammonia. 
100      „      sulphate  of  soda. 
100      „     sulphate  of  potash. 

Claims. — 1.  Tbe  manufacture  of  manures 
from  mud  by  subjecting  it  to  artificial  beat, 
and  treating  it  with  acid. 

2.  Combining  the  materials,  before  men- 
tioned, or  any  of  them,  with  mud,  when 
heated  and  treated  with  an  acid,  as  de- 
scribed. 

William  Brownr,  of  St.  Anstill,  Corn- 
wall, mine  agent,  and  Richard  Rowb 
Ybalb,  of  St.  Columb  Major,  in  the  said 
county,  gentleman.  For  improvements  in 
preparing  for  pulverization^  fti^ii  stone^ 
ehina-stonef  ores,  minerals,  spars,  sands, 
earths,  and  other  substances.  Patent  dated 
September  27,  1849. 

The  patentees  remark  that  the  pulveriza- 
tion of  the  various  substances  enumerated 
in  the  title  of  the  patent  is  a  long  and  ex- 
pensive process,  even  though  they  may  have 
been  previously  caldned^  and   that  theur 
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inyeation  has  for  iti  object  to  remedj  thtt 
objection  by  first  heating  the  flint,  Btone» 
&€.,  to  a  high  temperature,  bat  not  high 
enough  to  fuae  them,  and  then  subjecting 
them,  while  at  this  high  temperature,  to  the 
action  of  cold  water.  Instead  of  cold  water, 
hot  water  or  steam  may  be  used. 

Claim,  —Preparing  for  pulrerization,  flint, 
stone,  cbina-stooe,  ores,  minerals,  spars, 
sands,  earths,  and  other  substances,  by  sub- 
jecting them  to  a  high  temperature  without 
fusing  them,  and  then  to  the  action  of 
water. 

William  Edward  Newton,  Cliancery- 
lane,  CE.  Far  improvemenis  in  the  manU' 
faeiure  of  knobifor  door$t  artieies  of  fur- 
niiure,  or  other  purpotes,  and  m  connecting 
mttalUe  attachments  to  articles  made  of 
gla$$  or  other  analogous  materials,  (A 
communication.)  Patent  dated  September 
27, 1849. 


The  patentee  describes  and  claims  the 
constructing  of  the  metal  shanks  in  the 
shape  of  a  tube  with  a  longitudinal  slit,  or 
with  the  end  closed,  and  having  slots  in  the 
side,  or  with  diverging  flanges,  in  order  that 
the  metal  may  l>e  as  thin  as  is  compatible 
with  strength,  thereby  affording  a  centre 
▼ent,  offering  no  obstruction  to  the  crystal- 
lization of  the  substance,  and  diminishing 
the  chance  of  fracture  from  unequal  con- 
traction or  expansion  of  the  metal  and 
yitrified  material. 

Specification  Due,  but  not  Enrolled. 

Nicholas  Doran  Maillard,  Edward* 
street,  Portman- place,  engineer.  Flor  i»- 
provemeuts  in  obtaining  motive  poller  for 
giving  motion  to  machinery  t  and  in  propel- 
ling vessels.  Patent  dated  September  27, 
1849. 


{No  English  Patents  Sealed  this  Week,) 
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William  Wolfe  Bon- 
ney 

W.  Kidston  and  Co... 

Alexander  Grant  and 
Brothers 

William  Robertson... 
Thomas    Dean    and 

Robert  Thorbum... 
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Tile  Machine  Com- 
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William  Harding 
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2252    Wellington  Williams.. 


Fulham Safety-boat. 

BIsbopsgate-street Double-action  pump. 

Clement's  -  court,  Wood  -  street, 

London The  "Fleur  de  Lis  Parasol." 

Glasgow Mineral  discharger. 

Wishaw,  Broxburn Drain^tlle  cutting  apparatus. 

I  Piccadilly I  Pipe-socket  mould.  paUel,  and 

Boston ., Signal  apparatus. 

New  Oxford-street The  Arden  clasp. 

r  Weighting  and  driving  appa- 
I      ratus,  to  be  applied  to  the 

Leeds <      rollers  of  -wool  waahlnc ,  c«- 

I      lendering,  8e  other  machiass 
t     of  similar  construction. 

Birmingham  Rotary  heel    for   boots  and 

shoes. 

Manchester  Paragon  neck  tie. 

Oxford-street,  and  New  Bond- 
street...... „ Tient-tout   or  railway  port- 
manteau. 

Gutter-lane Fastening  and  band  for  shirt 

collars. 
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RBPORT  ON  THS  8TRBNOTH,  BLASTICITT,  AND  OTHBR  PKOPBETIES  OV  WROUOHT- 
IBOK  GIRDBR  BRIDOBS,  AS  APPLICAPLB  TO  RAUlfAYQ  A|f]>  OTHBR  8TRUCTUBB8. 
BT  W.  FAIRBAIRNi  BBQ,.,  C.B. 

{Finm  ike  Appmutw  to  Report  of  tht  CommMommn  appomied  to  Inquire  inio  tie 

AppKe^tUm  qf  Mren  to  EttUwojf  Siruetwff.) 

The  idea  of  eroBBingthe  River  Conwaj  and  the  Menai  StraitB  on  the  line  of  the 
Chester  and  Holyhead  Railway  (two  of  tlie  most  formidable  barrleri  erer  presented 
to  the  engineer)  properly  belongs  to  Mr.  R.  Stephenson. 

To  carry  this  into  practiee  require  the  united  skill  of  the  mechanical  as  well  as 
the  civil  engmeer ;  and  it  is  highly  gratifying  to  find  that  the  successful  completion 
of  the  first  of  the  Conway  tubes  has  not  only  attained  that  object,  but  it  has  estab- 
Ibhed  a  new  era  in  the  history  of  bridges  by  the  devel^ment  of  the  properties  of  a 
hitherto  untried  material,  and  enables  the  engineer  of  the  present  day  to  conquer 
obstacles  which,  at  no  very  distant  date,  were  considered  insurmountable. 

An  undertaking  of  such  importance  to  the  scientific  workl,  to  the  public,  and  to 
those  more  immediately  interested,  involve  heavy  responsibilities  on  the  engineer, 
and  before  anything  definite  could  be  accomplished,  it  became  absolutely  necessary 
to  institute  a  series  of  experiments  to  determine  the  practicability  of  such  a  struc- 
ture, including  other  inquiries  into  the  proportions  and  other  properties  of  the  tube. 
At  the  request  of  Mr.  Stephenson  I  had  the  honour  of  being  selected  to  condoet  thia 
inquiry. 

Experiments  on  circular,  elliptical,  and  rectangular  tubes  were  accordingly  under- 
taken ;  but  it  soon  became  evident  from  the  results  obtained  that  those  of  a  rectan- 
gular form  were  best  calculated  for  the  purpose.  It  was  not,  however,  until  I  had 
aidopted  the  tube  with  the  corrugated  top  tnat  the  real  value  of  the  tubular  form 
became  apparent,  and,  in  fact,  absolutely  requisite  in  that  part  to  offer  sufficient 
resistance  to  the  crushing  force. 

I  will  not  trouble  the  Commissioners  with  the  details  of  the  experiments,  but 
simply  state  that  it  evidently  became  necessary  to  adopt  some  other  shape  than  Uiose 
of  tne  circular  and  ellipdcal  kind,  and  so  to  proportion  the  top  and  bottom  sides  of 
the  tube  as  to  effect  a  balance  of  the  resisting  forces  of  extension  and  compression, 
and  thus  to  ensure  the  maximum  force  of  resistance  in  every  part.  These  propor- 
tions were  clearly  indicated  bv  the  rectangular  form ;  and  the  formation  of  cells  on 
the  top  side  gave  more  effective  powers  of  resistance  to  the  crushing  force  than  had 
been  heretofore  accomplished  by  the  sinele  plate. 

This  discovery  of  the  oellulkr  top»  and  the  greatly  increased  value  which  m  tube 
thus  constructed  gave  to  the  experiments,  at  once  suggested  a  modified  form  of 
tubular  girder  adapted  to  shorter  spans.  This  description  of  bridge  is  now  becom- 
ing general ;  and  from  its  superior  powers  of  resistance,  greater  security,  and  its 
acUptation  to  almost  everv  description  of  span,  we  ma^  reasonably  infer  that 
wrought  iron  is  cheaper  ana  safer,  if  not  equally  durable  with  any  other  description 
of  material.  It  may,  and  I  have  no  doubt  it  will,  be  urged,  that  wrought  iron  is  much 
more  subject  to  oxidation  and  decay  than  cast  iron  or  stone — a  circumstance  which 
cannot  be  disputed ;  but  that  can  only  arise  from  gross  negligence  on  Uie  part  of 
those  having  charge  of  the  structure,  as  two  coats  of  good  oil  paint,  every  three 
years,  will  effectually  protect  it,  and  render  it  durable  for  almost  any  length  of 
time. 

Besides,  the  girders  as  now  constructed  are  accessible  in  every  part,  and,  by  care- 
ful attention,  I  can  see  no  reason  why  they  should  not  last  500  instead  of  50  or  1 00 
years.  Another  objection  brought  against  this  descripdon  of  bridge  is,  the  risk  of 
the  rivets  becoming  loose ;  and  mm  the  number  of  joints,  the  whole  is  considered,  by 
some,  as  dangerous  and  insecure.  Now,  as  regards  this  objection,  no  real  weight 
can  be  attached  to  it,  as  the  parties  raising  it  cannot  be  acquainted  with  the  nature 
and  solidity  of  the  work.  It  is  next  to  impossible  for  a  single  rivet  to  get  loose 
(unless  the  work  is  improperly  executed) ;  and,  in  the  whole  of  my  experience,  I 
am  not  acquainted  with  any  description  of  jointing  so  certainly  secure  and  so  well 
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adipted  to  resbt  an^  deseription  of  strain  as  that  of  riveted  plates.  I  speak  praoti- 
eallj  and  anhesitatingly  on  this  subject ;  and  I  have  only  to  instance  steam  lx>ilers, 
iron  ships,  and  other  vessels  subjected  to  severe  strains,  as  examples  of  the  strength 
and  tenacity  of  riveted  plates ;  in  fact,  rivets  seldom  or  ever  get  loose,  hut  retain  their 
position  under  every  species  of  strain,  and  hecome  as  it  were  integral  parts  of  the 
structure  in  common  with  the  pUtes  themselves. 

In  submitting  these  remarks  to  the  consideration  of  the  Commissioners,  and  in 
order  to  bear  them  out,  it  may  not  be  uninteresting  briefly  to  notice  a  few  of  the 
results  of  the  experiments  illustrative  of  this  subject,  and  to  show,  with  a  greater 
degree  of  exactitude,  the  nature  and  value  of  this  description  of  structure.  For 
these  olijects,  I  beg  to  insert  a  few  of  the  earlier  experiments  on  different  descrip- 
tions of  tubes  as  recorded  in  a  report  addressed  to  Mr.  Stephenson  and  the  Directors 
of  the  Chester  and  Holyhead  Railway,  the  particulars  of  which  have  already  been 
before  the  Dublic : — 

rUere  follow  the  details  of  the  experiments  referred  to.] 

The  experiments,  of  which  the  above  is  a  brief  notice,  have  led  to  other  improve- 
ments of  great  utility  in  oractical  science,  and  probably  of  equal  value  with  those  for 
which  they  were  originally  undertaken. 

I  have  already  stated  that  the  difficulty  which  the  weakness  of  the  material  to 
resist  a  crushing  force  occasioned,  was  overcome  by  the  adoption  of  the  cellular  form 
of  top ;  but  another,  and,  to  my  mind,  very  serious  difficulty  presented  itself ;  in  the 
reduction  in  the  strengtii  of  the  plates  at  the  ioints  by  the  ordinary  method  of  rivet- 
vagf  in  the  bottom  and  those  ^ts  where  the  tensile  strain  came  into  operation. 
Tbis  led  to  a  new  system  of  riveting,  which,  without  weakening  the  body  of  the 
plate  to  so  great  an  extent  as  formerly,  gives  a  joint  of  almost  equal  strength  with 
the  plate  itself,  and  thus  adds  in  a  most  material  manner  to  the  security  of  the  struc- 
ture. 

Consequent  upon  the  experiments,  and  the  results  obtained  therefrom,  numerous 
advantages  presented  themselves  in  the  construction  of  wrought-iron  girders.  The 
strength,  ductility,  and  comparative  lightness  of  the  material  are  the  important 
elements  of  these  girders ;  and  their  el^ticity,  retention  of  form,  and  other  proj^er- 
ties,  render  them  infinitely  more  secure  than  those  composed  of  cast  iron,  which, 
from  the  brittie  nature  of  the  material  and  imnerfections  in  the  castings,  are  liable  to 
bntk  without  notice,  and  to  which  the  wrougnt-iron  girder  is  not  subject.  This  is, 
however,  probably  of  less  importance,  as  the  wrought-iron  girder  will  be  found  not 
only  cheaper,  but  (when  well  constructed,  and  upon  the  right  principle)  upwards  of 
three  times  the  strength  of  cast  iron. 

I  have  elsewhere  stated  to  the  Commissioners,  that  the  experiments  attracted  the 
notice  generallv  of  railway  engineers,  and  amongst  others  that  of  Mr.  ViOToles, 
who  immediately  gave  an  order  for  two  wrought-iron  girder  bridges  for  the  Black- 
bnm  and  Bolton  Railway  Company, — one  to  cross  the  Liverpool  and  Leeds  Canal, 
and  the  other  over  the  turnpike- road,  both  in  the  vicinity  of  Blackburn.  These 
bridges  were  eonstructed  simultaneously  with  another  of  similar  form  (with  a  cast- 
iron  top),  executed  by  Mr.  Dockray,  under  the  direction  of  Mr.  Robert  Stephenson, 
for  carrying  the  turnpike-road  over  the  London  and  North-Western  Railway  at 
Camden  Town.  Those  for  the  Blackburn  and  Bolton  Railway  were,  however, 
the  first  adapted  for  railway  traffic ;  and  although  they  are  probably  not  so  well 
proportioned  as  others  since  oonstruoted,  they  nevertheless  exhibit  extraordinary 
powers  of  resistance,  and  conceiving  that  a  description  of  these  bridges,  with  the 
tests  to  which  they  were  subjected,  might  be  useful,  I  have  great  pleasure  in  sub- 
mitting the  same,  with  the  necessary  drawings,  to  the  consideration  of  the  Commis- 
sioners.—-(iSss  et^ravtng.) 

Eggplanatian  of  the  JSngravingg,  descriptive  of  the  Hollow  Girder  Bridge  over  the 

Turnpike-road  near  Blackburn, 

Fig.  1,  is  an  elevation  or  side  view  of  the  girder,  each  66  feet  long,  and  bedded  on 
east  iron  base  plates. 

Fiff.  2,  is  a  transverse  section  of  the  bridge,  showing  the  sides  of  the  cross  beams, 
and  the  cross  sections  of  the  outside  and  middle  girders. 
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Fig.  dy  18  an  enlarged  transyene  section  of  the  outside  girder,  showing  the  attach- 
ment of  the  cross  b^ms,  which  are  riveted  to  the  bottom  of  the  girder,  ezdnsiTe 
of  two  bolts  a,  a,  which  extend  through  the  bottom  plates  and  angle  iron  of  the 
girder,  and  the  top  and  bottom  plates  of  the  cross  beam. 

Fig.  4,  is  an  enlarged  view  or  a  part  of  the  side  of  the  large  girder,  exhibiting  a 
transyerse  section  of  tne  cross-beam  at  h,  which  is  made  of  wrought  iron,  with  the 
top  and  bottom  plates  so  proportioned  as  to  equalise  its  powers  of  resistance  to  the 
force  of  compression  on  the  top,  and  that  of  tension  on  tlw  bottom.  It  also  exhibits 
the  mode  of  riveting  up  the  joints  of  the  side  plates  with  the  covering  strip  c,  c,  ir, 
and  the  additional  strength  as  obtained  by  the  attachment  of  T  iron  in  the  interior  of 
the  tube. 

Fig.  5,  is  a  plan  of  the  bridge,  showln?  on  one  side  the  platform  and  the  rails, 
and  on  the  other  the  cross-beams,  which  In  this  bridge  are  placed  six  feet  asonder, 
but  in  those  more  recently  constructed,  I  have  pfaiMd  them  at  distances  of  onlj 
four  feet,  and  consider  this  arrangement  preferable. 

From  the  above  description  it  will  be  seen  that  the  whole  is  a  strong  and  perfeedv 
rigid  structure.  With  three  longitudinal  girders,  a  bridge  of  this  description  wul 
support  a  load  equally  distributed  of  760  tons ;  and,  in  order  to  render  it  safe,  under 
every  species  of  strain,  the  middle  girder  is  nude  nearly  double  the  strengdi  of 
those  on  the  outside.  This  is  essential,  as  two  trains  may  be  passing  the  brMge  at 
the  same  moment,  in  which  case  the  middle  girder  would  be  sulijectdl  to  a  pressure 
equal  to  double  the  load  on  the  outside  girders. 

In  the  construction  of  bridges  of  larger  span,  I  generally  prefer  only  two  laige 
longitudinal  girders  with  strong  cross  -b^uns  every  three  feet,  of  sufficient  lengUi  to 
admit  two  lines  of  rails,  and  sufficient  room  for  two  trains  to  pass  at  the  same  time. 
This  mode  of  construction  is  preferable  to  the  three  girders,  as  it  effects  greater 
simplicity  in  the  structure,  and,  from  every  appearance,  renders  the  bridge  equally 
effective  and  secure. 

Having  thus  described  the  advantages  peculiar  to  this  description  of  bridge,  I  will 
now  direct  the  attention  of  the  Commissioners  to  the  tests  to  which  the  Blackburn 
Bridge  was  subjected,  previous  to  its  opening;  for  public  traffic.  The  experiments 
were  made  in  the  presence  of  Captdn  Goddmgton,  the  Government  Inqiector  of 
Railways,  and  Mr.  Flannagan,  engineer  of  the  line,  as  follows: — 

Three  locomotive  engines,  weighing  60  tons,  were  coupled  together,  and  paswd 
over  the  bridge  at  velocities  varying  from  5  to  15,  and  25  mtlea  an  hour.  Thu  load 
(60  tons)  produced  a  deflection  of  *025  of  a  foot,  or  about  three-tenths  of  an  inch, 
and  diat  without  any  perceptible  increase  in  the  deflection  ariiing  from  the  dlff^ent 
rates  of  speed.    In  fact,  the  deflection  was  found  to  be  the  same  t^t  <dl  velocities. 

After  these  tests  were  made^  two  wedges  or  inclined  plates  were  fitted  to  the  rails, 
as  per  annexed  sketch,  at  the  middle  of  the  bridge,  and  the  engines  run  over  them 
at  the  rate  of  8  to  10  miles  an  hour.    The  shock  of  the  engines  as  they  respectively 


fell  upon  the  girders,  from  a  height  of  one  inch,  the  thickness  of  the  wedge  at  d 
gave  an  increase  deflection  ttom  -025  to  *035  of  a  foot,  and  another  set  of  wedges, 
li  in  height,  gave  a  farther  increase  of  deflection  (at  the  same  velocity)  of  '035  to 
-045  of  a  foot.  ' 

From  the  above  experiments  it  appears  evident  that  wrought-iron  girders  are  well 
ealcubUed  to  resist  not  only  a  heavy  dead  weight,  but  the  force  of  impaet 
administered  with  an  unsparing  hand ;  for,  in  fact,  the  girders  were  not  injured  by 
the  blows  inflicted  by  the  engines  falling  a  height  of  li  inches  upon  them,  but 
restored  themselves  to  their  original  position  from  which  they  wei«  deflected  by  the 
shock. 
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On  the  whole  we  may,  therefore,  leaionahly  conclude  that  the  present  structnre 
is  not  only  the  strongest,  bat  the  best  calculated  to  resist  strain  when  applied  to  lam 
spans,  and  particalarl  j  in  situations  where  bridges  with  a  perfectly  horisontal  soffit 
are  alone  adinissibie. 

(Signed)  William  Faibbaibn. 

MancbMtor,  April  26,  1S48. 


APPLICATION  OP  MANUAL    FOICn    TO  TBB  PBOPULSION  OP  SHIPS  OP  WAK. 

[From  the  unpublished  MSB.  of  the  Iste  Brigadier*  Genenl  Sir  S.  Bentham.] 


That  it  is  possible  to  employ  the 
force  of  men  to  glTing  motion  to  hirge 
penels  I  have  experienced  most  suecess- 
AiUy;  but  it  was  by  an  arrangement 
far  preferable  to  the  usual  mode  of  im- 
mense oars,  requiring  seperal  men  to 
each  oar. 

The  galleys  originally  built  for  the  use 
of  the  Empress  CSitherine  II.  of  Russia, 
were  afterwards  put  under  my  manage- 
ment to  be  fitted  for  war :  when  put 
into  my  hands  they  were  each  of  them 
furnished  with  twenty-four  heavy  oars, 
with  three  men  to  each  oar  to  work  it ; 
consequently  the  force  of  seventy -two 
men  was  employed  for  giving  motion  to 
each  galley.  My  observation  of  the 
very  disadvantageous  manner  in  which 
the  force  of  men  acting  with  such  oars 
must  unavoidably  be  employed,  led  me 
to  alter  the  mode  of  rowing  in  two  of 
these  galleys;  especially  as  they  were 
now  destined  for  service  at  sea,  and  as 
in  rouffh  water  it  becomes  necessary  to 
vary  ue  motion  given  to  oars,  the  better 
to  avoid  impediments  arising  from  waves. 

The  manner  in  which  I  altered  the 
two  galleys  was  that  of  putting  one  man 
only  to  an  oar,  and  so  as  to  enable 
him  to  employ  his  exertions  to  good 
efPect ;  and  instead  of  the  72  men  to  24 
heavy  oars,  I  reduced  the  number  to 
56  men  with  56  light  osrs. 

In  order  to  ascertain  the  advantsge  of 
this  alteration,  I  caused  one  of  the  guleys 
in  its  original  state  to  be  manned  with 
itt  72  rowers,  and  one  of  the  altered 
galleys  with  its  56  rowers  ;  they  were 
then  set  to  row  against  each  other,  and  I 
oflfered  to  the  men  of  the  swiftest  boat  a 
premium  of  sufficient  value  to  ensure 
their  exertions.  In  this  experiment  the 
galley  rowed  with  56  men  at  single  osrs, 
went  in  the  same  time  twice  and  a  half 
the  distance  of  that  with  the  heavy  oars, 
though  the  latter  was  rowed  by  72  men* 

In  order  to  ascertain  that  thii  great 
difPerence  In  velocity  had  depended  on 
the  oars,  not  on  the  men,  I  changed  the 


men  reciprocally  from  one  of  these 
vessels  to  the  other,  and  repeated  the 
rowing-match,  when  the  superior  vdodty 
of  the  vessel  with  single  manned  oars, 
proved  the  same  as  in  the  first  experi- 
ment. 

This  experience  appears  to  me  the 
more  deserving  attention,  since  the 
superior  effect  was  produced,  not  bv 
any  extraordinary  machinery  bv  which 
it  miffht  be  imagined  such  a  difibrenee 
had  been  obtained,  but  merely  by  a 
better  arrauffcment  of  the  seats,  the 
rowloc)u,  and  the  stretchers,  so  as  that 
by  these  alterations  the  men  were 
enabled  to  apply  their  forces  in  an 
advantsgeous  manner,  and  with  com- 
parative ease  to  themselves  in  rowing. 

The  alterations  above  mentioned,  dif- 
fered but  little,  from  the  manner  of  row- 
ing the  boats  furnished  to  British  vessels 
of  war,  or  from  that  in  which  a  boatman 
generally  applies  his  force,  in  rowing  his 
wherry  on  the  Thames. 

In  another  psper  Sir  Samuel  savs, 
"Although  it  be  advantageous  to  employ 
steam  for  propelling  packets  and  many 
merchant  vessels,  and  in  some  cases 
vessels  of  war,  yet  in  many  instances  it 
would  be  desirable,  instead  of  steam,  to 
provide  means  for  giving  motion  to  the 
vessel  by  the  force  of  man.  Though  the 
speed  thus  given,  were  in  a  degree  much 
Inferior  to  that  requisite  for  speedy 
general  navigation,  yet  it  might  enable 
a  vessel  to  he  freed,  though  it  were  but 
slowly,  from  a  variety  of  partial  impedi- 
ments or  danger ;  a  temporary  calm,  for 
instance, — the  passing  under  a  headland, 
or  the  working  off  from  a  lee-shore,  a 
reef,  or  sunken  rock ;  or  in  ships  of  war, 
the  overtsking  a  flying  enemy,  or  the 
obtaining  an  advantageous  ststion  for 
action.  Indeed  for  war  purposes,  such 
an  occasional  application  of  the  force  of 
the  crew  seems  particularly  eligible,  the 
number  of  men  on  board  a  vessel  of  war 
being  always  so  considerable ;  and  so  it 
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is  in  transports  oonyeying  troops.  It 
may  be  ooserred,  too,  that  in  saoh 
yeflsels  the  exercise  of  giving  them 
motion,  woold  relieve  the  men  from 
much  of  that  listlessness  so  annoying  in 
voyages  of  any  long  duration."  Elsewhere 
he  afludes  to  the  great  expense  incurred 
by  steam  navigation,  which  must  ulti- 
mately, from  economical  considerations, 
lead  to  a  diminution  of  the  steam  navy, 
miless  for  the  few  services  where  speed 
would  compensate  for  considerable 
expense. 

The  expense  of  a  steam  frigate  oom- 

Eared  to  that  of  a  sailing  frigate  is 
roughttoview  by  the  "Select  Com- 
mittee  on  Navy  Estimates,  1848."  It 
is  stated,  p.  704  of  the  Appendix  to  their 
Beport,  that  the  sailuig  frigate,  the 
Thetis,  of  36  guns,  330  men,  costs  per 
day  in  pay  and  provisions  to  the  officers 
and  men,  421.  48.  dd.,  and  in  wear  and 
tear  of  hull,  masts,  and  yards,  &o.,  22/. 
13s. ;  together,  64/.  17s.  5d.  per  day — 
That  a  Heam  friffate,  the  Terrible,  of 
21  guns,  yet  of  about  the  same  weight 


of  arnMunent  as  the  Thetis,  bat  of 
number  of  men,  320,  coats  per  day  n 
pay  and  provisions,  44/.  5s.  2d«*-thaC 
the  Terrible  costs  in  wear  and  tear  of 
hull,  masts,  yards,  and  &c.,  25/.;  together, 
69/.  5s.  2d.  per  day.  To  the  69/.  5a.  2d. 
daily  expense  of  the  Terrible  is  added 
"  wear  and  tear  of  machinery  and  con- 
sumption of  oil,  tallow,  &c.,  19/.  lis.  2d. 
per  diem ;  altogether  88/.  168. 4d., — ^thns 
there  is  an  excess  of  no  less  than  23/L 
186.  lid.  in  the  daily  coat  of  a  steam 
frigate,  over  that  of  the  sailing  frigate, 
when  the   steaming  apparatus  ia  not 

gut  to  use ;  so  that  the  difference  of  ooat 
etween  the  two,  amounts  to  no  less  a 
sum  than  8,740/.  4s.  7d.  per  annum, 
independently  of  eoais.  When  the  steam 
is  employed,  4/.  5s.  6d.  per  hour  ia  to  be 
added  to  the  extra  cost  of  the  Terrible, 
which,  though  she  were  to  steam  on  an 
average  less  than  10  hours  of  the  24,  would 
add  another  sum  of  about  15,000/.  a  year 
to  the  before-named  8, 740/.  48. 7d.;  mak- 
ing altogether  the  extra  cost  of  a  ateam 
frigate  not  less  than  23,740/.  48.  7d.  per 
annum. 


ON  THR  CAUSBB  OP  THE  EXPLOSION  OF  STB  AM  BOILBRS  AND  OF  SOME  NCWLT- 
DISCOVBBBD  PROPERTIES  OF  HEAT.  BY  MR.  JAMES  FROST,  OF  BROOKLYN,  NEW 
YORK. 

(Concluded  ftom  page  278.) 


That  they  have  obtuned  great  advantage 
from  improved  boilers,  with  eztensiTe 
surfaces  giving  time  for  the  absorption  of 
heat  from  the  heated  smoke,  which  being  a 
non-condnotor  of  heat,  parts  with  its  heat 
■lowly ;  that  they  have  obtained  great 
adTantages  by  husbanding  the  heat  so  ob- 
tained by  incasing  their  boilers  and  cylinders 
with  substances  almost  imperTious  to  heat- 
are  circnmstsnces  of  eonslderable  account : 
but  still  all  those  matters  can  constitute  but 
a  fraction  of  their  great  aohieTements,  and 
their  peculiar  use  of  high  steam  in  Watt's 
steam-jacket,  (an  appendage  whieh  marine 
engineers  supercilioosly  overlook,  though 
its  employment  is  both  indispensable  and 
mraloable,)  will  soon  be  found  the  greatest 
cause  of  the  benefits  the  Cornish  engineers 
have  conferred  on  mankind. 

Engineers  in  general  consider  that  the 
fslue  of  a  steam-jacket  consists  alone  of 
protecting  the  cylinder  from  the  cooling 
influence  of  the  air,  or  loss  of  heat  by  radia- 
tion, and  have  superseded  it  by  incasing  the 
cylinders  of  the  best  engines  in  felt  and 
wood;  now  we  shall  presently  show  this 
proeeediaig  Is  just  as  irrstioiial  and  un> 


intellectual,  as  incasing  a  hungry  starving 
animal  with  flannel,  instead  of  supplying  It 
with  food. 

For  first  may  be  seen,  by  referring  to  our 
diagram  No.  1,  how  sensibly  expansible 
(and  therefore  sensibly  condensible)  is  steam 
by  a  minute  addition  of  heat,  just  at  the 
period  the  water  assumes  the  dastic  form, 
and,  therefore,  how  greatly  will  the  Initial 
volume  of  steam  be  then  affected  by  a  minuls 
addition  or  subtraction  of  heat.  This  bein|^ 
premised,  it  will  become  evident,  that  a 
steam-jacket  is  not  only  required  to  confine 
heat  to  the  cylinder,  but  to  eontlnually 
furnish  a  supply  of  heat  to  the  cylinder,  so 
that  the  cylinder  may  in  Its  turn  ftirnidi  a 
oontinual  supply  of  heat  to  the  steam,  while 
it  is  expanding  within  the  cylinder,  and  thoa 
greatly  increase  both  its  volume  and  tension 
at  little  cost,  which  we  have  already  shown 
It  to  do  by  the  small  quantity  of  heat  re- 
quired for  the  conversion  of  steam  to  stame. 

The  main  attempt  of  the  Cornish  engineers 
has  been  directed  to  obtain  a  greater  duty 
by  the  employment  of  denser  or  hotter  steam 
than  Watt  employed,  and  In  order  (as  they 
thought)  to  derive  greater  mechaaleal  uk* 
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pttHkm,  and  tfaera  it  Utite  doubt  they  itUl 
coagntilale  tiwmfetfM  io  hanog,  by  that 
QiMdeqiiate)  neana  alone,  ao  greatly  iae- 
caeded  ;  b«t  the  lecnt  of  the  matter  ia,  they 
liaTe  at  the  aame  tiaae  derhred  another  and 
greater  benefit  firom  the  ehemlcal  ezpaniion 
or  oonTerdon  of  f  team  to  itame,  and  haTing 
that  realized  more  than  a  double  adTantage, 
they  may,  might,  and  ought,  to  have  sot- 
peoted  thia  oecnlt  cauie  of  their  lueceia. 

That  great  phlloiopher,  Boyle,  jnitly 
obierved,  long  ago,  that  if  peraona  would 
diadoae  failnrea  as  well  as  iucoenea,  science 
would  progresa  far  more  rapidly.  Follow- 
ing hia  ad?ice,  we  will  detail  an  error  that 
win  ahow  both  the  need  and  yalue  of  a 
steam-ja^et,  more  than  any  argnment  we 
can  employ. 

A  horifontal  high-pressure  steam-engine, 
haTiBg  a  cylinder  12  inches  diameter,  fire 
fcet  atroke,  the  steam  employed  unexpan- 
siTciy,  was  altered  (with  the  sole  Tiew  of 
saTing  fuel)  to  an  expansive  engine,  by  ex- 
changing the  cylinder  for  one  of  more  than 
20  inchea  dialmeter,  and,  therefore,  of 
three-fold  capacity.  The  workmanship  was 
perfect,  but  the  profit  rery  small. 

We  ktely  examined  this  engine  (which 
la'kept  in  constant  work),  by  cementing 
gone  on»>aided  wood  cups  to  different  parts 
of  the  side  of  the  cylinder,  and  having  filled 
those  cups  with  Aisibk  metal,  which  being 
ha  contact  with  the  side  of  the  cylinder,  serred 
to  heat  different  thermometers  to  the  same 
temperatnre  aa  the  differentpartsof  the  cylin- 
der  to  which  ttie  fusible  metal  waa  applied. 

When  the  engine  was  using  steam  of 
75  lbs.  per  inch  above  atmotpheric  pres- 
sore,  and  therefore  ^i  to  90  lbs.  per  inch, 
and  temperature  above  820"",  while  the 
steam  waa  cut  off  at  from  ^  to  ^  stroke.  The 
temperature  of  the  ends  of  the  cylinder, 
(which  were  alternately  supplied  with  steam 
of  320**  every  third  second  of  time,)  was 
found  to  be  only  252^,  and  the  temperature 
of  the  middle  part  of  the  sides  of  the 
cylinder  was  found  to  be  only  212°;  we  also 
found  on  opening  a  cock,  inserted  into  the 
head  of  the  cylinder,  that  the  air  rushed  into 
that  end  of  the  cylinder  while  it  wu  filled 
with  the  expanding  steam  therein,  and  at 
or  before  half  the  stroke  of  the  engine  had 
been  accomplished. 

When  it  is  considered  that  the  density  of 
the  initial  steam  was  such  that  the  expanded 
steam  ought  to  have  had  a  greater  tension 
than  the  atmosphere,  and  a  greater  tempera- 
ture than  212°  at  the  termmation  of  stroke ; 
the  want  and  value  of  a  steam-jacket  to  this 
engine  must  be  apparent  to  the  dullest 
capacity,  and  yet  no  marine  engine  we  have 
yet  seen,  is  furaished  with  such  an  ap- 


Now  we  have  shown  why  the  Cornish 
engines  are  ao  vastly  superior  to  all  marine 
and  manufaeturing  enginea,  we  will  next 
ahow  how  those  latter  engines  may  be  caused 
as.  greatly  to  surpass  the  Cornish,  which, 
being  high  pressure,  and  very  high  pressure 
engines,  would  be  too  dangerous  for  naviga- 
tion, but  more  especially  (be  it  particularly 
obsored)  that  by  the  use  of  low  steam  con- 
verted to  stame,  both  the  greatest  safety 
and  greatest  profit  must  be  found  connected ; 
because  the  reasonable  heating  of  either  high 
or  low  steam  (for  conversion  into  the  more 
profitable  stame),  must  terminate  at  the 
same  degree,  it  fbllowa  then  that  double 
profit  will  accrue  from  converting  low  steam 
to  stame,  because  high  steam  of  itself  has 
been  already  so  heated  as  to  be  incapable  of 
more  than  half  the  profit  to  be  derived  from 
heating  low  steam. 

Ha^g  shown  whence  the  Cornish  engines 
have  derived  their  vast  superiority,  that  has 
so  astonished  the  most  eminent  engineers, 
by  the  treble  or  quadruple  duty,  and 
which  haa  appeared,  as  Mr.  Palmer  stated, 
both  incredible,  impossible,  and  incom- 
prehenaible;  and  having  as  plainly  shown 
that  by  heating  steam  apart  fh)ra  water, 
steam  having  but  little  capacity  for  heat,  Is 
greatly  expanded  by  a  very  inconsiderable 
additional  quantity  of  heat,  becomes  a  dis- 
tinct and  chemical  compound  of  heat  and 
water  '*  stame  ;  **  having  shown  that  by  its 
production  from  low  steam,  it  must  become 
far  more  profitable  than  from  high  steam ; 
having  also  shown,  that  firom  no  odier  source 
can  the  present  superior  duty  of  the  Cornish 
engines  be  derived — we  shsll  take  leave  of 
this  part  of  our  subject  by  stating,  that  we 
have  realised  a  duty  of  more  than  eighty 
millions  firom  the  use  of  stame  In  the  con- 
densing engine  before  described,  whose 
cylinder  was  only  six  inches  diameter,  un- 
provided with  any  steam-jacket  or  other 
apparatus  for  expanding  ateam,  by  which 
means  the  duty  would  at  least  have  been 
doubled,  and  in  what  a  Cornish  engineer 
would  consider  but  a  toy  ;  which  neverthe- 
less  shows  the  present  general  use  of  fuel  for 
the  production  of  motive  force  to  be  so  in- 
effident,  extravagant,  and  wasteful,  as  to  be 
discreditable  to  1^  age. 

In  conclusion,  we  beg  to  announce  the 
work  as  but  half  completed,  so  many  im- 
portant matters  remaining  unnoticed,  and  so 
many  glaring  errors  and  misrepresentations 
uncontradicted  and  unexposed. 

Appendix,    FBbnuay,  1850. 

Having  seen  the  thermometricai  degrees 
at  which  steam,  apart  firom  water,  is  ex- 
panded by  heat  into  laiger  volumes,  it 
beoomes  important  to  learn  the  actual  quan- 
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Uia  /oUowinji  dugnun  oill  ibav ;  firat,  hoir 
■Dull  li  tha  qnantltj  of  hut  nqnired  for 
doablini  B  volnme  of  itoun  apart  from 
wmt«r,  when  oonpuvd  with  tha  qiuntitj  of 
but  required  for  formii^  ■  nooDd  Tolnma 
'  '    not thsiiBctoirioii;  isd,uaandlf, 
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irithil 


nibjsct  to,  and  controlled  bj,  peonUarl***. 
perfeotly  diitlnct  from  thot«  wbieh  obUin 
wheo  belt  oombiaM  witb  water  fbr  Iba  fat- 
matiOD  of  ateam,  wbiob  reqairei  equal  In- 
erementa  of  heat  for  equal  tscr«iD«Bla  of 
Tolnme,  while,  on  tbe  oontrary ,  when  ateam 
•part  from  water  ia  eipanded  by  beat.  It  i> 
not  onlj  donbled  In  Tolnna  bj  a  ooaepuatlTa 
triiial  qaantitf  of  heat  i  bat  ererr  addi- 
tional Inereue  of  Tirinme  li  oblitned  bj  a 
ttill  amaller  and  npidlT-d«er«Mi<DB  inore- 
ment  of  heat,  lo  that  the  greater  the  inoreaie 
of  Tolume,  the  imillBr  will  be  the  qoantlty 
of  heat  required  for  that  lateat  lolnme ; 
and  although  thia  ii  ao  oontrarj  to  Uui 
(eneral  Itwa  of  beat,  and  therefore  io  ad* 
terae  to  eommaD  apprahenalDn,  th«  Diagram 
and  Table  will  not  only  ahow  it  to  be  a 
ehemlcal  fact,  bat  will  famiah  the  eaiy 
meana  for  an;  oompslent  perMm  to  jetitj 
tbe  fact,  which  moat  be  acknowledged  to  Im 
of  the  firat  importance ;  for,  were  theae  facta 
nnderatood,  the  preaant  coat  and  weight  of 
appantna,  and  of  fdel  tot  the  prodoe&on  of 
motiTa  force,  woald  both  appear  ao  eitrm. 
Tagant,  noaolenUllo,  and  waatefal,  aa  waa 
the  naa  of  ateam  for  motiTe  fotMi  before 
tbe  dajB  of  Watt ;  jttt,  at  that  period,  aa 
at  preaant,  engineera  oonoeited  ihej  fully 
•Ddantood  tbe  aabjeet,  "  ^  allta^M — 

Though  it  rcqnlrea  fonr  tlmea  the  foroe 
for  double  apeed,  it  ia  ertdent  were  tbe  pre- 
" "  '  a  rate  of  fuel    " "     "    " "   ' 


«  than  double  apeed,  wblle  tbe 


e 


eonneeted  by  a  ^pe  and  atap-eo^A  wlA 
■tean  boiler  A,  and  by  a  pipe  with  worm 
In  C.  C,  a  oorered  wood  ebten,  oontaia- 
iog  half  a  cable  foot  of  oold  wntar  and  hol- 
low worm  therein. 

When  •  ToInme  of  ateam  tna  A  «>• 

Buaed  tbrongb  tbe  hoUow  worm  ia  kealer 
(filled  with  water  boilln(  at  313°),  lad 
into  the  hollow  worn  in  C,  until  the  eon- 
deoaBd  water  therefrom  exactly  flUod  a  (jaaa 
meaaora  oaatalniDg  naariy  tweaity  ounoea  wf 
w«t«r.  Tbe  heat  aaparatod  firoa  that  4ti- 
nlta  TOloDM  of  atmoephwie  ateam  bealad 
the  water  In  C  38°. 

Whan  rimllar  TOlnmea  of  ateam  from  A 
were  paaaed  tbroogh  the  wonn  ta  heater  B, 
wblle  the  oonlalnod  Bald  wu  heated  to  Ite 
more  deviled  tcmpenitiire  In  the  Tabto,  Iha 
axoeaa  of  heat  in  each  eaae  abore  3S°  ahowed 
tbe  decreiaing  quotitie*  of  beat  rtqidreJ 
for  inereaalDg  the  original  Tolame  of  ateam 
to  tbe  isagniCade  elated  io  the  Table. 
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■lotiTe  force,  but  points  out  the  phjtlcal 
came  of  tlie  eaperUtiTe  ezplosiTe  force,  at- 
tendant on  greatly  and  auddenly  heated 
eUitie  flnidi. 

Many  other  and  Talnable  ad?antages  in- 
cidentidly  oocnrred  during  onr  ezperimenta, 
which  are  omitted,  becante  enongh  is  given 
to  stimnlate  the  most  torpid.  We  will, 
therefore,  only  add— 

The  foUowiog  advantages  have  been  fre- 
quently verified  by  several  of  the  most  emi-* 
neiit  engineers  and  learned  and  competent 
Bsen  of  New  York  and  other  plaees,  by  a 
condensing  engine  and  apparatus  so  oon- 
■tructed,  when  aotuated  alternately  by  com- 
mon steam,  and  by  moderately-heated  steam, 
so  that  the  comparative  quantities  of  heat 
and  of  wster  actually  employed  for  motive 
force  in  eadi  .separate  experiment,  could 
be  aoeoratdy  measured  as  well  ss  the  power 
exerted  by  the  engine. 
Hie  general  residts  showed,  that  more  than 
six  times  the  motive  force  was  realised  from 
equal  quantities  of  heat  and  of  water,  when 
employed  to  actuate  the  engine  with  heated 
aCeam  or  stame,  than  was  obtained  from  the 
use  of  natural  sleam  each  being  alike  pro- 
duced from  the  same  constant  fire  and  time, 
and  the  same  engine ;  which  engine,  appa- 
ratus, sdentifio  instruments  described  in 
this  work,  and  testimonials  of  competent 
and  respectable  engineers,  are  open  for  in- 
spection in  Falton  Avenue,  near  Gold-street, 
Brooklyn. 

Jamks  FaosT. 


Page  255,  first  column,  read  for  one-third 
part,  one-seventh  part  of  a  second. 


THK  xxaiBtnoN  OP  1851. 

(From  the  BrigMon  QwardUau) 

Sir, — I  have  been  informed,  upon  good 
authority,  that  the  plan  of  an  Exhibition  of 
the  ladnstry  of  all  Nations  was  steadfastiy 
resitted  by  two  successive  administrations; 
and  it  may  now  be  said  to  have  originated  in 
a  kind  of  con^ptroey  i(f  »om§  fioe  or  sir 
numbtn  ftf  ih€  BoHety  qf  Aria  in  ike 
AtUlphi,  who,  in  the  name  and  under  the 
patronage  of  His  Royal  Highness  Prince 
Albert,  have  at  length  ineoeeded  in  foisting 
this  gigantic  imposition  upon  the  public, 
and  themselves  into  a  lucrative  employment. 
At  present  we  are  In  a  state  of  transition 
fipom  the  protective  system  to  a  more  sound 
and  healthy  one ;  but  firee  trade  we  have  not 
yet  obtained.  Are  not  the  produetife  classes 
In  this  country  still  compelled  to  contribute 
an  enormous  and  most  imfair  proportion  to- 
wards the  annual  expenditure?  True,  the 
tsv  ujpon  the  staff  of  life  has  been  repealed  i 


but  other  necessaries  are  still  heavily  taxed ; 
tea,  for  instance,  some  500  per  cent.,  beer, 
tobacco,  the  only  luxury  of  the  working  man, 
upwards  of  1000  per  cent ;  and  yet  Mr. 
Wagner  and  the  Bishop  of  Oxford  have  the 
annranoe  to  tell  the  working  classes  that  the 
admission  of  the  produce  of  the  French  and 
Grerman  manufacturers  duty  free,  and  the 
exhibition  of  their  wares  (t.s.  opening  shop), 
in  Hyde- park,  under  Court  patronage,  is  for 
their  especial  benefit.  If  this  forced  or  sud- 
den introduction  of  continental  prices  be  so 
very  advantageous  for  the  working  classes, 
let  the  same  rule  be  applied  to  the  church. 
If  the  working  man  is  thus  suddenly  to  be 
reduced  to  the  lowest  wages,  why  not  also 
the  lazy,  turbulent  priesthood— not  the  meek 
and  charitable  working  clergyman,  but  the 
parish  firebrand  and  Romanising  bishops 
who  oppose  the  diffusion  of  knowledge 
unless  it  be  diluted  and  corrupted  with  thdr 
Popish  doctrines? 

^this  Exhibition  ever  take  place,  it  mnei 
be  adjourned  for  a  year  or  two,  say,  till  the 
year  1853  ;  time  must  be  given  for  prepsra- 
tion.  In  this  Royal  Commission,  or  rather 
omitHim  yatherum,  which  is  composed  of 
the  most  heterogeneous  materials,  some 
dillettante  is  expected  to  rectify  Uie  errors 
in  judgment  (on  sculpture !)  of  Sir  Richard 
Westmacott  or  Mr.  Bailey,  while  Mr. 
Cockerell,  the  champion  of  Greek  archi- 
tecture, is  required  to  co-operate  with  the 
representative  of  the  modem  manufadtnred 
Gothic  style.  Commisrions  thus  constituted, 
without  individual  responsibility,  forcibly 
remind  one  of  the  truth  of  Lord  Thurlow's 
oft-quoted  remark  on  corporate  bodies, 
'*That  having  neither  a  back  to  be  horse- 
whipped nor  a  soul  to  be  d  d,  they  will 
do  or  saflfer  any  thing."  The  Royal  Com- 
mission issued  for  the  purposes  of  decorat- 
ing the  Houses  of  Parliament  commenced 
by  proclaiming  the  principle  of  free  eompe^ 
tUion — the  names  of  competitors  to  remain 
unknown  till  after  the  prises  had  been 
awarded.  This  system,  however,  did  not 
work  well ;  the  riykt  men  did  not  gain  the 
prizes ;  and  so  the  competitors  were  desired 
to  send  in  their  "  name  and  address.'*  Still 
the^nd^et  were  just.  The  same  artist,  Mr. 
Armitage,  again  carried  off  the  first  pre- 
mium, and,  of  course,  immediately  received 
a  commission  ?  No.  An  artist,  patronised 
by  His  Royal  Highness  Prince  Albert,  who 
had  never  gained  a  shigle  prise,  was  seleeted 
to  paint  the  first  moM  fresco  in  the  House 
of  Lords,  which  Mr.  Eastiake,  the  Secre- 
tary of  the  Commission  (in  a  printed  report) 
had  the  coolness  **  to  recommend  the  other 
artists''  to  imitate.  Sabsequentiy,  Mr. 
Dyce  received  a  commission  of  800/.  a  year 
(a  favourite  sum,  apparentiy,  with  Royal 
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CammilrioilBrt),  tor  bar  jun,  for  deeo- 
radug  the  Hoaaei  of  ParlUment.  Mr. 
AnulUge,  the  taeeeufnl  pricemui,  vu 
eniirelj/  patted  over,  while  hit  linl  «m 
croimed  with  Bcidemic  lanrela  bjr  the  Court 
•ycophnnts  of  lYiftlcir-aqnire.  Alrrad;  I 
find  thit  the  propoted  competitian  for  ie- 
dgni  for  (he  reTenei  of  the  medili  to  be 
diitriboted  in  1S51  1>  to  be  condncted  on 
the  isme  plan.  There  are  to  be  the  »me 
paltry  priiai,  the  isme  dodge  of  lappreaiing 
(Id  the  firit  inatance)  the  namea  of  Uie  com. 
petitori  till  tifterjudfint*!,  the  aame  twtd- 
dUng  nodee*,  which  are  sbiolntely  redolent 
oftheihopln  Bond-atreet.  Bnt  It  ii  not 
br  neb  ehlldith  meamrea  aa  theae,  It  ia  by 
cnlUTltlng  the  higher  arta  of  deaign  and 
comporitlon,  that  we  may  hope  to  Improie 
die  taite  and  aklll  of  the  mechanic,  by 
g<Tbg  him  ereiy  facility  for  Btodying  the 
model  worki  of  the  Greek  artiita  of  (he  age 
of  Periclea  (  from  theae  worka  he  will  ieam 
to  appreciate  the  difference  "  between  what 
1«  barely  good,  and  what  la  tmly  excellent." 
VhUe  aome  of  onr  local  cfaariHe*  are 
langtdihing  for  want  of  anfficient  fnnda,  we 
are  urged  to  fling  onr  money  tnf  o  Ihl  /iandi 
of  Imipontible  pertont,  uiliotil  any  real 
nevrilj/  lehalever  that  it  vrill  not  be  devoted 
to  the  tooril  purpotet  qf  jobbing  and  eor- 
rupHiM.  I  entreat  my  fellow  townimen, 
therefore,  to  reflect  before  they  anbacribe 
their  money  for  any  aach  pBrpoae.  "  Cha- 
rity begina  at  home,"  and  I  Tentore  to  pra- 
diot,  that  before  long  tUa  great  babble  of 
ISSl  will  bant,  and  rMolve  itaelf  Into  tU 
primitlte  anda. 

I  bare  the  hononr  to  be,  Sir, 

Tonr  obedient  aerfant, 

Willi  AH  Conihobah. 
Aprlil.lS^. 


Ab  the  early  application  of  ■  few 
gallona  of  water  at  the  commencemeDI 
of  a  fire  ia  more  efleclive  than  idbd; 
tons  afterward*,  Mr.  Tilley,  the  well- 
known  fire-engine  maker,  hu  lately  in- 
troduced a  fire  pump,  repreMUted  in  the 
annexed  engraving,  which  haa  been 
found  of  great  aerviee  by  the  London 
FireEogiaeEfltabliahmenta;  manyfirei 
iMTe  been  already  eztiDguiahed  tbraugh 
iU  inatramentaliiy.  It  ii  partjealariy 
raited  for  warefaouao,  aa  well  at  shopa 
and  private  dwellings,  aa  it  can  be  worked 
fhtm  a  bucket  or  any  otber  veseel  oon- 
taining  wateT,_  the  whole  of  which,  by 
1  jet  pipe  can  be 


IE  of  the  bote  a 


driven  with  force  upon  the  Ore,  although 
it  should  be  behind  skirting,  agiintt  hang- 
ing drapetj,  or  under  flooring  boards. 
The  damage  done  to  furniture,  and  the 
great  loai  of  water  by  its  being  throiro 
from  bneketi,  is  thus  aroided.  Anothn 
very  desirable  ol^ject  attained  by  the 
use  of  tbii  simple  instrument,  ii  that 
of  keeping  premliea  coot  in  the  imme- 
diate  tielghbouthood  of  a  fire,  and  con- 
sequently preventing  the  flames  from 
inreadliw.  Aa  a  garden  engine,  it  will 
Sim  be  found  to  be  extremely  valuable, 
being  Independent  of  any  fined  clstenl. 


brown's  patekc  fumiqatos. 
i>Mcr^M  of  ti»  Engraving. 


ne  engnving  repmcDts  a  teetloiial 
eleiadon  of  tbe  puiop.  A  (s  tbe  air- 
Tenel  in  wbich  w  eaclosed  the  barrel 
ana  deliver;  valve.  To  thia  veaael  ii 
aflbed  tbe  lereir,  B,  for  attaching  the 
bow,  C,  and  jet  pipe,  D  i  E  ii  the  rae- 
lio)  pieeCf  with  ili  ralve  and  atraiuer ; 


B,  the  handle  and  rod ;  E,  a  aeretred 
joint,  br  which  the  joint  can  be  taken  off 
and  both  tilvea  examined. 

The  air-feuel,  barrel,  and  Talrei,  are 
made  entirely  of  briat.  The  quantity 
which  thia  pump  can  discharge  ia  aix 
gallons  per  minute,  to  a  height  of  SO  fcec 


Fig.  1 ,  of  the  above  engraTlngs,  is  an  ex- 
ternal elevation;  and  flg.2,  aeroasaeciion 
on  the  line  a,  b,  of  a  portable  instrument 
suitable  for  fumigitinKplanu.  Aisama- 
gaiine  dmilar  to  the  bowl  of  a  imoking 
pipe,  which  i*  made  double  caaed,  wiu 
wr-holei  at  top,  and  baa  a  lid,  or  cover, 
B,  to  open  and  ahnL  In  Ibis  maga- 
■Ine  b  phced  a  traj,  or  diaphragm, 
made  of  perfonted  metal  or  woven  wire, 
to  hold  tbe  tobaeoo  or  substance  in- 
tended to  be  used  for  fumigation.  The 
magazine  A  is  placed  on  the  cjlindri' 
cal  chamber  D,  with  which  chamber  it 
baa  B  communication  hj  meani  of  the 
pipe  or  tube  £.  The  chamber  D,  is 
traversed  bj  ihe abaft  or  spindle  F,  ithich 
baa  itabearinga  in  the  aideaof  the  cham- 
ber D,  and  wbiob  ia  made  to  revolve  b; 
having  affixed  to  one  end  of  it  the  pinion 


(>, which  pinion  re 


»  motion  from  the 


which  wheel  ahandle,  I, ia  attached, 
in  order  that  it  raa^  be  turned  by  band. 
On  the  iplndle  F,  ii  plicrd  a  fin,  or 
wind-wheel,  G',  having  ils  vini's,  or 
leave*  ttnight,  or  of  anf  luitabie  curve, 
or  let  at  wa-j  angle,  whieli,  when  rotating 
will  cause  a  draught,  or  draw  the  imoke 
of  the  tobacco  when  ignited,  in  at  one 
part  of  the  chamber  D,  and  drive  it  out 
at  the  other.  That  part  of  the  chamber 
D,  where  tbe  amykc  can  lie  best  drawn 
in  is  near  to,  add  on  a  level  with,  the 
centre  of  the  fan  G',  and  therefore  tbe 
pipe  E,  leading  from  the  bottom  of  tbe 
magaiine  A,  it  made  to  terminate  at  that 
part,  while,  on  the  contrary,  the  part  of 
tbe  chamber  B,  where  tbe  smoke  can  be 
heat  driven  out,  is  near,  and  on  a  level  with, 
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the  oireamferenoe  of  the  leaves  of  die  fan 
G^,  and  therefore  the  pipe  £,  leading 
from  the  bottom  of  the  magazine  A,  is 
made  to  terminate  at  that  part,  while,  on 
the  contrary,  the  part  of  the  cbami>er  D, 
where  the  Bmoke  can  be  best  driven  out, 
is  near,  and  on  a   level  with  the  cir- 


cumference of  the  leaves  of  the  fan 
G\  Aceordln^lv  the  pipe,  or  nozsle 
L,  through  which  the  smoke  issues,  is 

E laced  in  the  circumference  of  the  oham- 
er  D ;  M  is  a  curved  pipe,  which  fits 
on  to  the  pipe  L,  and  mav  oe  turned  up- 
wards, downwsrds,  or  siaeways,  accord- 
ing to  the  direction  in  which  it  is  desira- 
ble the  smoke  should  issue.  The  curved 
pipe  may  be  removed  when  required. 
Tne  fan  is  also  intended  to  draw  m  cold 
air  to  mix  with  the  smoke,  which  it  will 
do  through  the  valve  N ;  O  is  a  handle, 
by  which  to  hold  the  machine  whilst 
operating,  and  PP,  are  feet  for  the  in- 
strument to  rest  upon  when  not  in  im- 
mediate use ;  R  is  a  recess  in  the  bottom 
of  the  chamber  D,  for  the  reception  of 
the  oil  and  dust  from  the  tobacco,  and 
which  is  fitted  with  a  moveable  caj^, 
which  may  be  removed  in  order  that  it- 
may  be  cleaned  out  when  required. 

The  smoke  being  thus  drawn  first  into 
the  chamber  D,  and  afterwards  driven 
out  therefrom,  it  is  cooled  by  eoming  in 
contact  with  the  cold  sides  of  the  ma- 
chine and  mixed  with  the  air,  and  thereby 
is  rendered  harmless  to  the  plant. 


TBB  naAIM AGS  OV   LONDON. 

It  would  appear  to  be  settled  by  the 
authorities  that  the  Thames  is  to  be  used 
for  the  drainage  of  London.  ▲  most  rala- 
able  and  striUng  condition  onnected  with 
the  rlTor  for  this  porpoae  seems  nearly,  if 
not  entirelyv  lost  sight  of  t^I  aUade  to  the 
natural  condition  of  the  two  hoars'  extra 
nw  of  the  tide  down  the  river.* 

Yon  poblished,  a  short  time  since,  a 
letter  frtna  Mr.  Hann,  of  King's  College, 
advertiag  to  a  suggestion  of  mine  for  taking 
advantage  of  the  two  hoars'  extra  ran  of 
tide  for  the  more  perfect  drainage  of  Lon- 
don by  the  Thames.  Certain  caleolations 
conneetod  with  the  method  of  aooomplish- 
ing  this,  showing  that  the  praetleal  diffi- 
enlties  eoold  easUy  be  overoome,  were  sub- 
mitted to  that  gentleman  for  investigation. 
Sabseqoent  inqairies  have  been  made  in 
corroboration — together  with  some   nuwe 

•  8e«  Mtck,  Mag.,  rol.  1L,  p.  46S. 


it  experiments,  to  dbtsin  fiirthsr  data* 
—all  of  which  go  to  prove  that  there  are 
no  existing  difficulties  that  may  not  be 
vanquished.  Will  joa  permit  me,  thmagh 
year  columns,  to  dl  farther  attentloa  to 
bkt  snbjeot  ? 

Any  one  who  will  turn  his  attaDtkm  one 
minute  to  the  condition  of  the  river,  must 
see,  that  only  the  sewage  wUeh  ruus  into 
the  Thames  at  high  water,  or  soon  after,  is 
esrried  avray  never  to  letam.  All  sewage 
run  Into  tlie  rirer  after  this  period  meeta 
the  upcoming  tide,  and  by  It  Is  brevght 
back  again  to  London.  Sappoeing  the 
rates  of  currant  to  be  the  same  up  and 
down,  the  time  being  five  up  and  sevem 
down,  and  the  disdmrge  being  eonetant, 
and  of  the  same  impurity.  It  b  manifost 
that  two-tweUlhs  only  of  the  pdUutkm  la 
ever  carried  dear  out  of  the  river  by  eaeb 
tide.  The  discharge  from  tiie  sewers,  un- 
fortunately, on  tiie  south  side  of  the  river, 
and  also  in  most  psrts  of  Westminster  and 
Pimlico,  cannot  run  into  the  river  oen- 
stantly;  for  long  before  high  water,  and  for 
some  time  after,  the  rise  of  tiie  river  dams 
up  the  sewers,  and  no  disehaige  takes  placsL 
Consequently,  the  greatest  part  of  the  filHi 
goes  into  the  river  shortly  before  and  allar 
iow  wMt9r: — at  the  very  period  when  of 
neoessity  It  must  be  met,  and  immediately 
brought  back  by  the  uprising  tide.  It 
follows,  therefore,  that  this  two-twellth  la 
not  two-twelfths  of  the  filth  of  London,  but 
only  two-twelfths  of  a  mere  solution:— 
hence  tlie  present  filthy  state  of  the  river. 

Anything  of  less  or  of  the  subm  spsetfic 
grarity  as  water  thrown  into  the  river  at 
high  water,  or  within  two  hours  after,  it  is 
seUT-evident,  would  he  carried  away  by  tbe 
ebbtide  as  effeotuallyas  if  runintoa  caiflBOBi 
and  fioated  down :  but  anythiog  run  into  Ifae 
river  ai  Ufw  wmter,  or  wiikim  JIm  Aourw  qf 
low  water,  will  certafaily  be  brought  book 
again.  Tet,  so  ftv  as  the  public  are  per- 
mitted to  be  faifonned,  there  Is  no  intontion 
on  the  part  of  the  authorities  to  take  ttds 
fMt  into  tiieir  eonsideration.  Between  the 
tauiel  scheme  for  taking  the  sewage  to  the 
Nore,  and  that  of  pumping  It  over  the  land 
as  manure— the  two  propositions  entertolmd 
by  the  late  Commissioners  there  seems  to 
be  a  oompromise.  The  south  side  Is  to  be 
taken  part  of  the  way  to  the  Nore  nsmely, 
to  Deptford ;  that  is,  it  is  to  be  takes  to 
Deptford  by  tunnel,  and  brought  baek  by 
the  river.  Westminster  sewage.  It  Is  enid, 
being  probably  more  rich  in  fertilising  |iro- 
perties,  is  to  be  pumped  over  the  market 
gardens  at  Fulham ;  and  wliat  cannot  bo  so 
disposed  of  is  to  be  run  into  the  river  at 
low  water— it  wUI  not  run  in  at  any  ether 
time.    There  is  evidently  no  lutootiea  of 
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Hftiaf  it  Ml  M  to  difobaife  it  into  the  liver'at 
Ugli  wmter.  In  a  letter  In  the  Timet  of  the 
27th  of  December  last,  it  ia  itated  by  ao 
eminent  engineer,  who  knows  the  plans  of 
the  authorities,  and  referring  to  the  ad?an- 
tagei  of  carrying  the  sewage  to  Deptford,  that 
it  ean  there  be  **nMiuraiig  drained  between 
the  intervals  of  high  and  low  water."  Then, 
surely  there  ean  be  no  intention  of  nting 
mriifieitU  means  of  lifting  and  alaicing.  The 
level  at  Deptford  is  lower  than  at  London 
Bridge-— and  it  is  oTldent  no  sewage  ean  be 
'*  naturally  drained"  at,  or  near,  h^h  water: 
ittbanfore  is  intended  to  let  it  nm  into  the 
rirer  at  low  water.  The  Time»,  in  a  leading 
article  on  this  point,  says,  and  we  must  pre- 
snme  with  anthority — "  it  is  not  intended  to 
nee  intermittent  dlsohaige."  Of  course,  if 
there  is  to  be  no  interral  disoharge,  it  most 
be  continnons.  Sorely  the  pnblio  have  a 
right  to  protest  sgainat  this.  It  is  certain 
that  any  sewage  nin  into  the  Thames  at 
Deptford,  at  a  time  when  the  IcTels  will 
permit,  if  natarally  to  be  discharged,  will 
come  beck  agafai  to  London  daubfy  charged 
witii  filth.  The  common  laws  of  hydros- 
tatlca  tell  ns  that  the  sewage  from  the  great 
month  at  Deptford  would  continue  to  pour 
itself  into  and  increase  the  pollution  of  the 
letnnilng  water  until  the  tide  was  auiBciently 
high  lo  overbalance  the  outrun  and  pond  it 
back  in  the  mouth  of  the  tunnel  I 

If  the  public  are  told,  "  the  authorities 
intend  to  bft  and  sluice  it  into  the  river  at 
high  water,"^they  have  a  right  to  ask, 
"  Why  put  us  to  the  great  expense  of  car- 
rying it  to  Deptford?^'  It  may  be  lifted 
and  discharged  as  cheaply  and  effectually  at 
London. 

Something  has  been  said  about  the  ad- 
vantage of  concentrating  the  effluvia,  and 
the  importance  of  taking  it  away  from  Lon- 
don to  Deptford ;  there  may  be  advantages, 
or  there  may  not,  in  taking  the  efBuvia  to 
this  spot ;— and  as  it  is  a  matter  to  which  I 
have  had  my  attention  particularly  drawn, 
in  consequence  of  my  late  experiments  on 
the  ventilation  and  decomposition  of  gaseous 
sewsge  in  Friar-street,  I  will  venture  to 
make  one  or  two  obeenrations  on  this  part 
of  the  subject. 

On  the  continent  they  lately  collected  the 
sewage  exhalations,  or  effluvia,  to  one  spot, 
and  attempted  to  decompose  it  m  riin.  At 
Paris  and  at  Brussels  they  tried  to  destroy 
It  by  passing  it  through  a  fire— a  furnace- 
fire  at  the  base  of  a  high  chimney.  In  both 
places  they  failed.  They  found  that  the 
gaseous  sewage  was  not  decomposed  by  this 
process;  it  fell  from  the  top  of  the  tall 
chimney  in  the  immediate  neighbonrhood, 
and  msde  the  nuisance  greater  than  before. 
It  waa  therdmre  abandoned,     The  fact  of 


its  falling  undeoompoiedy  partUmlarly  in 
some  states  of  the  weather,  was  not  all  that 
was  proved  in  these  experiments ;  ^  the 
effluvia  was  found  to  lie  along  the  ground, 
and  move  in  volumes  by  the  action  of  cer- 
tain eddies  or  currents  of  air.  A  current  of 
air  from  Deptford  to  London  is  often  esta- 
blished by  the  flow  of  the  river.  To  con- 
centrate, tiierefore,  the  sewage  at  Deptford 
may  be  found  inconvenient.  This,  however, 
is  a  point  not  of  much  consequence;  for, 
notwithstanding  that  on  the  oontinent  tiiey 
have  failed  in  decomposing  gaseous  sewage, 
we  have  practically  suoMcded  here,  tiie 
steam  jet  is  now  decomposing,  according  to 
the  evidence  of  Janses  Mather,  Esq.,  b^ore 
the  Iste  Committee  in  the  House  of  Lords 
on  Ventilation  of  Coal  Minea  (see  par.  3716, 
page  354),  '*  when  in  fiill  operation,  about 
forty  three  tons  of  muriatic  add  per  week, 
which  were  previously  nearly  all  sent  into  the 
atmosphere  to  the  injury  of  life  and  destrue« 
tion  of  vegetation."  In  the  experiments  in 
Friar-street,  above  alluded  to,  made  with  a 
view  to  the  decomposition  of  pestilential 
effluvia  arising  from  sewers,  it  wu  proved 
that  it  could,  at  little  expense,  be  most  per- 
fectiy  effected.  The  use  of  the  steam  jet, 
and  the  process  of  decomposition,  are  open 
to  the  public  I  have  no  patent— nor  ever 
had  one  for  the  ateam  jet,  or  for  the  mode 
of  decomposing.  With  reference  to  the 
practicability  of  decomposing  gaseous  sew- 
age by  its  agency,  it  will  be  well  to  say,  that 
the  facts  and  details  of  the  process  are  in 
possession  of  the  Commissioners  of  Sewers ; 
tbey  are  there  on  record,  together  with  a 
vote  of  thanks  to  me  for  my  exertions. 
These  experiments  were  made  on  public 
grounds,  at  the  time  when  cholera  was  mak- 
ing fearfol  ravages  in  the  locality,  and  Friar- 
street  sewer  was  thoroughly  ventilated  by 
the  steam  jet,  and  the  disiBsse  stayed,  when 
all  pierioos  attempts  had  failed.  Hie  suc- 
cess of  the  experiments  nsturally  encou- 
raged me  to  direct  my  attention  to  the 
general  question  of  the  drainage  of  London ; 
and  I  am  desirous  to  state  this  much  here, 
because  it  has  been  said — "  a  gentlemen 
liring  200  miles  away,  fully  occupied  in 
country  pursuits,  can  know  or  feel  little 
about  this  matter ,  and  actively  engaged  as 
a  magistrate  in  two  counties  ought  to  have 
something  better  to  do  than  mix  himself  up 
with  the  London  sewers;  "—"meddling 
with  things  that  do  not  concern  him." — 
The  well-being  of  our  great  metropolis  is  a 
matter  which  concerns  every  one. 

The  deposit  of  mud  in  the  river  Is  a 
question  of  some  importance  bearing  on  the 
drainage  of  London  by  the  river.  It  is 
thought  by  some  that  the  deposit  must 
always  go  on,  and  that  if  the  sewage  be 
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earriad  away  by  tiiimel  or  dtb«rwlMy  the 
deposit  of  mud  would  ftill  Uke  place,  and 
that  by  the  flow  of  the  tide  it  would  be  dia- 
tarbed  and  carried  up  and  down,  polluting 
the  rifer.  This  need  not  be  :— the  condi- 
tions on  which  deposits  in  rirers  depend 
need  not  exist  in  the  Thames.  No  pre- 
cipitation need  ever  take  place  ;— any  one 
who  has  studied  the  laws  of  currents  and 
retrograde  eddies,  and  determined  the 
points  of  quiescence  and  precipitation,  must 
see  that  no  deposit  need  take  place  in  the 
Thames  under  simple  arrangements.  The 
dark  lines  of  sewage  seen  streakiDg  along 
the  rides  of  the  riyer  are  occasioned  by  the 
eddy  current  which  always  takes  the  sewage 
as  it  comes  from  the  drains  in  an  opposite 
direction  to  the  flow  of  the  river.  When 
the  river  is  runnbg  down,  the  sewage  Is 
mnniug  up.  Between  the  direct  and  the 
retrograde  currents  there  is  a  point  of  rest, 
—and  here  it  is  that  precipitation  takes 
place.  Destroy  the  retrograde  currents, 
and  yoD  destroy  all  deposit — whether  of 
sewage,  of  mud,  or  of  anything  else  lightly 
held  in  suspension.  This  is  a  subject  re- 
quiring more  detail  than  can  I  fear  be  gone 
into  here.  I  will  therefore  conclude  by 
observing,  that  If  the  sewage  is  sluiced  into 
the  bed  of  the  river,  from  a  proper  level, 
«/  or  within  two  hourt  after  high  water  at 
London  Bridge,  the  Thamee  will  then  he  ae 
pure  at  Limdon  aa  it  ie  now  at  Riehmond: 
that  it  has  been  shown  by  fair  calculation  on 
received  data,  that  a  single  Cornish  engine 
of  60-inch  cylinder  will  lift  all  the  sewage 
on  the  south  side  of  the  river  sufficiently 
high  and  in  time  to  be  run  in  at  the  proper 
period ;  bat  if  the  sewage  be  allowed  to  run 
in  only  when  the  natural  levels  will  permit, 
whether  at  Westminster  or  at  Deptford,  the 
fllth  of  the  river  will  always  be  as  bad  as  it 
is  at  present ; — that  it  ie  in  our  power  to 
destroy  all  pettilential  effluvia,  whether 
arising  from  gully-holes,  from  months  of 
sewers,  or  from  any  other  place,  at  little 
expense —and  also  to  prevent  the  deposit  (jf 
mud.  The  public  have  a  right  to  ask  for 
these  things  to  be  done. — I  am,  &c., 

GOLDSWORTHT  GURMBT. 

Bade,  Cornwall. 

P.  8.  Since  writing  the  above,  I  observe 
it  stated  in  the  Times,  that  my  plan  sent  in 
to  the  Commissioners  was  to  drain  London 
**  only  at  ebb  tide."  Now,  I  neither  said 
nor  did  any  such  thing.  I  sent  in  no  plan 
to  the  Commissioners.  I  suggested  in  a 
letter  some  time  since,  that  the  sewage,  to 
keep  the  river  pure,  should  be  run  into  the 
tide  **at  or  near  high  water,"  I  hope 
similar  mistakes  have  not  been  made  in  the 
construction  of  other  suggestions  sent  to 
them  on  this  matter.  6. 6. 

iUnCIICBMII. 


NOTBLTT  nr  FmiNmro. 

On  Saturday,  the  9th  of  March,  an  exhi- 
bition took  place,  at  Paris,  with  the  new 
Rotary  Press,  which  is  worked  by  cylindrical 
motion,  and  by  a  stereotype  obtained  IhMu 
several  sheeta  of  paper  made  in  a  pulp,  which 
gives  more  depu  than  is  usually  obtained 
from  plaster  of  Paris  ;  and  the  printing  is 
so  perfect,  that  even  maps  are  reproduced 
from  these  cylindrical  stereotypes  with  the 
minutest  accuracy.    The  invention  is  of  a 
Mr.  Worms,  for  many  years  a  printer  in 
Paris  ;  it  is  patented  in  England  and  all  over 
the  continent,  and  the  exhibition  took  place 
in  the  large  factory  of  Mr.  Coster,  in  Paris, 
in  the  presence  of  magistrates  and  other 
authorities,  and  amongst  them,  the  Direc- 
tors of  the  Society  for  the  Bnconragement 
of  Arte  and  Sciences :  there  were  also  pre- 
sent several  of  the  principal  printers,  with 
the  proprietor  and  printer  of  OaligumWs 
Messenger.  All  testified  thdr  satisfnetion  and 
admiration  on  what  they  saw ;  the  stoeo- 
type  cylinder  was  got  up  in  exactly  fifteen 
mmutes,  and  the  printing  on  both  sides 
quite  perfect ;  the  speed  was  15,000  copies 
per  hour,  which  can  be  augmented  by  cor- 
responding steam  power.    The  rapidity  is 
owing  to  &e  printing  on  endless  paper,  not 
wetted,  p«t  on  rollers ;  each  copy  is  cat  off 
with  mechanical  precision.  The  paper  whidi 
was  priited  at  this  meeting  was  the  journal 
La  Prmse,  but  the  same  number  of  copiet 
of  the  largest  English  journal  can  be  pro- 
duced by  increasing  the  sixe  of  the  rollers. 
The  questions  put  by  practical  printers  aa 
regards  the  working  of  the  machine  and 
possible  accidents,  were    all    fully  solved 
satisfactorily,  and  it  was  generally  admitted 
by  all  parties  thst  the  whole  was  superior  to 
anything  in  existence,  and  that  the  slmpli« 
city  of  tike  process,  together  with  the  consi- 
derable economy,  must  form  a  new  era  and 
a  complete  revolution  in  printing  in  generaL 
Such  was  the  expression  of  Mr.  Lenormand, 
and  Messrs.  Firmin  Didot,   of  European 
celebrity ;  as,  besides  the  rapidity,  the  eco- 
nomy in  types  is  very  considerable;  it  is 
only  used  on  the  pulp  for  the  forming  of  tin 
stereotype,  and  not  worked  afterwards,  which 
is  the  case  on  all  machines  in  use  at  pre- 
sent; whereas  the  new  machine  oocopies 
small  space,  is  simple  in  its  eonstractian, 
and  of  greater  production  than  the  American 
machine,  or  the  one  of  the  Times  journal. 
The  cost  price  is  considerably  less  than  those 
already  mentioned.    The  journal  La  Preeee 
has  given  the  first  order,  and  Is  so  well 
satisfied  as  to  have  ordered  a  sufficient  num- 
ber for  the  entire  adoption  in  their  establish- 
ment, five  men,  of  which  two  adulto  will  do 
the  same  work  as  fifteen  men  did  formerly. 

Plresses  of  smaller  dimenslonBy  worlDed  ny 


THE   "  factory"  ten  HOUBS'  ACT. 


295 


faancl  kbovr^  oan  be  supplied  at  modento 
prion. 

Tlie  Meisn.  GftUgnanl  have  permitted 
the  ioTentor  to  use  their  name  ai  reference, 
and  farther  particnlan  may  be  had  of  Mr. 
HiUoa,  10,  Bedford-street,  Strand,  London. 
— Ckreular, 

THB   *'  factory"  TBK  HOURS*  ACT. 

Sir,— Your  correspondent,  "A.  H.," 
(p.  264)  has  forcibly  brought  to  view 
many  evils  consequent  on  over-prolonged 
employment  of  women  and  chil(hren  in 
hctonea;  and  his  having  called  attention 
to  the  fact,  that  by  these  means  the  wages 
of  men  are  lowered,  may  prove  of  much 
use.    Papers  in  the  Morning  Chronicie 
OD  **  Labour  and  the  Poor,''  exhibit,  that 
in  all  trades,  the  effect  of  the  employment 
of  women  and  children  in  the  place  of 
men  has  been  the  same,  often  lowering 
the  earnings  of  men  in  a  ratio  far  ex- 
ceeding any  diminution  that  has  taken 
place  in  the  pay  of  factory  men.    To 
what  amount  women  and  children  should 
be  employed  in  manufactories — ^in  what 
description  of  them — or  whether  females 
sud  children  should  be  so  employed  at 
all — seem  questions  in  political  economy, 
of  a  nature  far  too  complicated  for  dis« 
cuasion,  in  the  space  that  could  be  afforded 
for  it  in  your  usefully- filled  columns; 
bat  it  may  just  be  observed,  that  on  exa- 
mioationi  it  might  probably  turn  out,  that 
married  women  would  be  more  benefl« 
oially  employed  at  home  than  in  a  fac- 
tory, though  the  single  woman  and  the 
child  might  with  advantage  to  themselves 
take  work  in  such  establishments.    Hie 
pay  for  their  labour  would  contribute,  as 
It  ought  to  do,  a  reasonable  share  towards 
the  general  support  of  the  family,  and 
the  wholesome  restraint  imposed  upon 
them  in  the  factory,  together  with  an 
early  habit  of  industry,  would  contribute 
to  the  moral  training  of  young  persons  i 
bat  this  is  on  the  supposition  that  the 
hours  of  labour,  and  the  severity  of  it, 
were  always  proportioned   to  strength 
and  years,  and  that  sufficient  leisure  were 
afiPoraed  for  rest,  and  for  the  acquurement 
of  instruction  suitable  for  that  station  of 
life  into  which  it  has  pleased  God  to  call 
them. 

Your  correspondent  adverts  to  a  gene- 
ral principle  in  political  eeonomy  which 
baa  been  matter  of  discussion  and  con- 
troversy from  the  time  of  Adam  Smithy 
pamely,  the  advantages  or  the  disadvan* 


tages  that  result  from  foreign  trade.  It  has 
been  in  a  manner  proved  Siat  the  wealth 
of  a  nation  is  in  a  greater  degree  aug- 
mented by  home  consumption,  than  by 
any  equal  amount  of  traffic  with   the 
foreigner ;  but  although  it  be  conceded 
that  this  he  true,  with  our  overwhelming 
popuUtion,  we  must  either  employ  it  in 
producing  for  markets  abroad,  or  submit 
to  see  a  great  portion  of  our  people 
perish ;  onr  acres  are  not  broad  enough 
to  famish  food  for  the  whole  community, 
hence  we  must  sell  to  foreigners  some 
produce  or  other  of  the  country  to  obtain 
wherewithal  to  purchase  food,  not  to 
speak  of  any  luxury ;  and  we  must  sell 
at  low  prices,  in  order  to  compete  suc- 
cessfully in  markets  abroad.    Li  cotton 
goods  particularly,  so  much  improve- 
ment hss  been  made  in  other  countries 
as  seriously  to  rival  our  own  products^ 
and  English  profits  have  sunk  accordingly. 
One  firm  which,  forty-seven  years  ago,  em- 
ployed above  5,000  operatives,  were  manu- 
facturing cotton  yam  and  woven  goods  at 
profits  of  from  15  to  25  per  cent— -the 
same  firm  were  working,  twenty*five  years 
later,  at  a  profit  of  barely  5  per  cent.; 
and  since  that  time,  in  Fnnee  particu- 
larly, the  improvement  in  cotton  fabrics 
has  been  immense,  and  French-made 
muslin  may  still  be  paid  more  by  the 
yard  than  an  English  &bric  of  equal 
apnearance  when  new ;  but  the  French 
web  is  made  of  a  superior  quality  of 
cotton  than  has  been  used  in  the  English 
one,  so  that  the  French  muslin  not  only 
wears  the  longer  of  the  two,  but  it  also 
continues  to  look  as  fine  after  washing  as 
when  new;  so  French  cotton  sewing 
threads  work  better,  and  are  stronger, 
than  the  English  ones  of  equal  prioe, 
whilst  inferior  cotton  thread  is  as  cheap 
in  France  as  it  is  in  England.    We  stiU 
maintain  our  superiority  in  metal  works, 
but  we  are  now  making  machinery  for 
Russia  which  will  enable  that  country  at 
least  to  rival  us  in  this  branch  of  heavy 
work,  as  she  long  has  done  at  Toula  in 
some  of  the  lighter  works  in  iron.    We 
do,  however,  produce  goods  of  various 
kinds  at  lower  prices  than  the  foreigner. 
It  is  said  that  most  of  the  French  boots 
sold  in  London  are  really  made  in  Eng- 
land, but  that  the  pay  to  operatives  m 
thist  as  in  many  other  trades,  barely  suf^ 
fices  to  support  existence ;  so  that  whe- 
ther it  be  better  to  work  even  at  such 
low  prices,  than  to  leave  our  starving 
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people  to  die  of  want,  is  a  question  that 
must  be  answered  in  the  affirroatiyc, 
whether  considered  in  the  light  of  huma- 
nity or  as  one  of  politieal  economy. 
Unless,  therefore,  it  be  thought  better 
to  throw  a  great  proportion  of  our  opera- 
tives  out  of  work  than  to  employ  them 
in  making  cheap  ffoods  for  foreign  mar- 
kets, our  best  pohcy  is  to  endeavour  to 
manufacture  at  the  lowest  possible  cost, 
so  that  it  be  not  done  at  the  risk  of 
the  heal^,  the  life,  or  the  morals  of  the 
operatives ;  and  this  was  the  object  in 
Tiew  in  the  measure  proposed  in  the 
Morning  Chronicle. 

The  comments  of  your  correspondent, 
"  A.  H.,"  on  the  article  quoted  from  the 
Morning  CkronicUf  indicate  that  the 
drift  of  it  could  not  have  been  clearly 
understood.  It  was  not  referable  to  the 
question  in  political  economy  as  to  the 
oFects  of  doubling  produce,  as  seems  to 
have  been  conceived :  for  the  amount  of 
produce  in  both  the  cases  instanced  was 
supposed  to  be  the  same; — it  was,  in 
fact,  a  mere  matter  of  counting-house 
calculation.  Given  a  certain  quantity  of 
work  to  be  performed,  that  work  requir- 
ing the  labour  for  a  given  number  of 
hours  of  a  given  number  of  operatives — 
guery^  would  it  be  most  economical  to 
employ  two  sets  of  those  people,  one  set 
after  the  other,  in  one  and  the  same 
building,  with  its  appropriate  machinery, 
coating  together  20,0004.,  or  to  perform 
the  same  quantity  of  work  by  tne  same 
two  sets  of  people  at  the  same  time,  one 
set  as  the  other,  but  necessarily  in  two 
separate  buildings,  with  each  its  appro- 
priate machinery,  costing  together,  in 
this  case,  40,000^  P  Anewer.^Bj  per- 
forming the  whole  of  the  work  required 
in  one  Sustory,  instead  of  in  two  factories, 
a  saving  would  be  effected  of  the  interest 
of  the  money  sunk  on  the  second  build- 
ing and  its  machinery,  namely,  20,000/., 
which,  at  8  per  cent,  on  that  sum,  would 
produce  a  money  saving  of  800^  per 


It  is  to  be  regretted  that  your  able 
correspondent  has  not  touched  upon  the 
subject  of  a  secondary  employment  for 
factory  peojde.  Thia  really  is  a  ques- 
tion affecting  each  individnal  of  the 
labouring  classes  as  much  as  it  does  the 
state  generally.  Sir  Samuel  Bentham 
seems  to  have  been  the  first  to  have  con- 
sidered this  important  question  In  poli- 
tical economy  as  a  science,  and  as  in- 


fluencing the  well-being  of  the  working 
classes,  and  the  first  person  who  ayste- 
matically  brought  the  measure  into  prac- 
tical operation.  Even  superficial  ob- 
servers can  hardly  have  failed  to  notice 
how  frequently  the  dosing  of  a  factory, 
the  letting  of  a  furnace  out  of  blast,  the 
completion  of  a  canal,  <Nr  of  a  railroad, 
throws  hundreds  of  operatives  out  of 
work;  that  these  people  neing  habituated 
to  one  description  of  work  alone,  be- 
come burthens  to  themselves,  and  to 
the  country  as  paupers  in  a  union; 
and  that  tnese  are  unfortunately  sub- 
jected to  the  demoralisiog  influence  of 
idleness  and  bad  ezample.  It  was  in  an 
attempt  to  do  away  wiu  these  evils  on  a 
very  limited  scale,  that  Sir  Samuel  en- 
deavoured privately  to  rear  a  few  child- 
ren in  two  very  different  employments, 
and  that  publicly  he  demonstrated  in 
actual  practice  the  advantages  of  this 
measure.  It  was  in  the  wood-mills  in 
Portsmouth  Dockyard,  which,  together 
with  the  metal-mills  and  millwiighi's 
shop,  were  under  his  individual  nnn- 
agement  from  the  year  1605  for  nearly 
the  eight  jears  that  followed.  They 
were  considered  as  model  eatabllsh- 
ments,  to  exemplify  the  practicability  of 
carrying  on  Oovemment  manufactoriea 
as  economically  as  those  that  are  con- 
ducted on  private  acoonnt— and  he  so^ 
ceeded  triumphantly  In  this  respeet — but 
they  afforded  him  besides  opportunity  of 
introducing  improvements  on  private 
practiee,  amongst  which  was  that  of  giv- 
ing to  the  operatives  in  the  wood-mills 
two  different  means  of  earning  a  liveli- 
hood. In  those  mills  every  msn,  whose 
general  work  was  the  management  of  a 
machine,  was  also  trained  to  and  habi- 
tuftted  in  some  manual  operation ;  and 
every  one  usually  employed  in  some 
handicraft  was  taught  to  mansge  a  ma- 
chine. The  limited  extent  of  choice  did 
not  afford  any  farther  extension  of  the 
principle.  It  was  at  first  supposed  that 
ny  sucn  an  arrangement  the  lulvantages 
resulting  fhmi  great  division  of  laboiBr 
would  be  lost,  but  in  actual  praoliee  it 
proved  otherwise;  most  of  die  work 
was  paid  by  the  piece,  frequently  at 
lower  rates  Uian  were  allowed  by  private 
manufacturers  to  their  workmen,  yet  the 
earnings  of  men  in  those  mills  were  at 
least  equal  to,  sometimes  greatly  ex- 
ceeded, those  of  other  men  employed  by 
private  persons.     The  same  pnnctple 
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of  giving  to  all  a  secondary  employment 
had  before  been  projected  on  a  very  ex- 
tenaiTe  scale  in  naval  seminaries ;  these 
seminaries  were,  at  his  suggestion,  in- 
tended to  have  been  established  in  the 
sQooessive  naval  administrationBof  Earls 
Speneer  and  St  Yinoenty  bnt  were  op- 
DOsed  by  the  then  Comptroller  of  the 
Navy,  and  lost  sight  of  by  Lord  Mel- 
ville. The  4,000  pupils  of  different 
rmks  intended  to  have  been  edneated 
were  to  have  been  reared — some  for  ser- 
viee  at  sea,  either  in  the  military  or  mer- 
cantile marine— others  for  some  of  the 
many  businesses  carried  on  in  a  naval 
arsenal— but  all  of  them  were  to  be  em- 
ployed for  a  time  on  board  of  Govern- 
ment vessels  in  home  service,  though 
their  principal  reliance  for  future  sup- 
port might  be  a  handicraft  trade;  while 
thoae  who  might  take  to  a  life  at  sea 
would  have  Ikcu  carefully  practised  in 
the  various  arls  requisite  for  the  preser- 
vation and  repair,  as  well  as  in  the  work- 
ing of  a  ship;  thus  every  youth  so  edu- 
cated would  have  had  two  different  means 
of  future  support,  having  in  ordinary 
times  the  choice  of  either ;  or  when  one 
might  fail,  he  would  have  had  the  other 
to  fall  back  upon.  These  seminaries 
would  have  been  self-supporting  at  that 
time,  and  with  a  trifling  modification 
of  die  plan  might  be  so  still.  The 
depIoraUe  deficiency  of  education,  said 
now  to  be  so  prejudicial  in  the  merchant 
service,  renders  it  much  to  be  regretted 
that  those  intended  seminaries  were  not 
earriel  into  execution. 

Though  in  a  naval  seminary  sea  ser- 
vice was  the  appropriate  secondary  em- 
ploy, yet  for  tne  great  mass  of  British 
work  peqile,  doubtless,  out-of-door 
labour  in  the  garden  or  the  field  would 
be  nreferable ;  it  is  healthful,  and  there 
IB  always  a  demand  for  it,  though  it  be 
poorly  paid  for. 

The  more  the  question  of  double  en- 
tire sets  of  operadves,  working  one  set 
alker  the  other  in  the  same  factory,  is 
canvassed,  Uie  greater  seem  the  advan- 
tages of  this  arrangement  to  man  as  well 
as  master.  Operatives  are  becoming 
reasoning  and  reasonable  beings ; — they, 
doubtless,  soon  will  perceive  that  their 
own  interest  is  intimately  combined  with 
that  of  their  employers.  Ruin  of  a  fac- 
tory brings  ruin  on  the  hundreds  depend- 
ant on  it  for  daily  bread,  so  that — ^pro- 
vided neither  man,  woman,  nor  child  be 


worked  to  excess — any  scheme  tending 
to  the  prosperity  of  a  factory,  cannot  be 
otherwise  tnan  for  both  the  immediate 
and  the  ultimate  good  of  the  working 
hands. 

M.S.6. 


STIAK  rOB  THB  ANDBS. 

An  iron  steam-boat  of  small  site  has 
recently  been  built  by  Mr.  George  Birk- 
beck,  Jun.,  of  New  York,  which,  from  its 
destination,  merits  some  notice.  The  boat 
is  55  feet  keel,  12  feet  beam,  and  5  feet 
hold.  She  is  to  be  propelled  by  two  high- 
pressure  engines,  of  1 0*hones  power  each, 
connected  at  right  angles.  Water  wbeeU  10 
feet  diameter,  and  of  wrought  iron.  The 
whole  being  fitted  together  in  New  York, 
and  each  pieee  marked  before  betng  shipped. 
No  piece  is  to  exceed  in  weight  550  lbs.,  as, 
on  its  arrival  at  Lima,  it  has  to  be  trans- 
ported on  the  backs  of  mules  to  its  destina- 
tion. Lake  Titioaca,  which  is  situated  near 
the  summit  of  some  of  the  highest  moun- 
tains in  that  country,  and  several  miles 
above  the  level  of  the  sea.  As  yet,  com- 
merce must  be  in  its  infancy  in  that  elevated 
region ;  but  the  lake  is  140  miles  long,  and 
its  coast  well  timbered,  and  it  is  understood 
that  much  traific  would  be  the  result  of  in- 
creased facilities.  In  caie  the  first  boat 
snoceeds,  a  larger  one  is  to  be  sent  out  im- 
medutely.-x/Mmal  of  Mt  J^wMn  ImtU 


spaciPiCATioKs  or  bkolish  patbnts  bn- 
noLLBO  nuaiNQ  thb  week  bmoino 
AJPBiL  11th,  1850. 

William  Jamibsok,  Ashtoa  -  nnder- 
Lyne,  Lancaster,  machine  maker.  Far 
certain  imprwtmmUt  m  loomtfor  weaving. 
Patent  dated  October  4,  1849. 

The  improrements  sought  to  be  secured 
under  this  patent  refer— 

1.  To  a  peculiar  construction  of  looms, 
in  which  a  perforated  drum  is  suspended  in 
the  upper  part,  to  which  a  partial  inter- 
mittent rotary  motion  and  a  rising  and  fall- 
ing motion  are  communicated.  The  heddles 
of  the  loom  are  attached  to  levers  prorided 
with  pins,  some  of  whidi  take  into  the  per- 
forationB  of  the  drum,  according  as  the  dif- 
Csrent  portiona  of  it  come  over  them,  while 
such  of  the  pins  vm  come  in  contact  with  the 
unperforated  parts  are  depressed,  and  cause 
the  heddles  to  be  lifted,  and  the  shed  formed. 

2.  To  a  peculiar  mode  of  stopping  the 
loom  when  tiie  shuttle  misses  boalng. 

3.  To  a  mode  of  regalating  the  Uking 
up  of  the  doth  and  delivering  the  yarn  by 
suspendfaig  the  rollers  by  the  cloth  or  yarn 
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itielf,  and  arranging  them  in  anch  manner 
that  when  they  arrive  at  a  certain  point 
they  shall  rotate,  and  take  up  the  cloth  and 
deliver  the  yarn  accordingly. 

4.  To  an  arrangement  of  mechanism  for 
actuating  the  cloth  and  yarn  beams. 

William  Edwakd  Newton,  Chancery- 
lane,  C.E.  For  in^ovements  in  maeMnery 
for  planing,  iangvHng^  and  grooving  boards 
and  planks,  (A  commnnlcation.)  Patent 
dated  October  5,  1849. 

The  patentee  describes  and  claims  an 
improved  planing  machine,  which  con- 
sists of  a  framework,  in  the  lower  part 
whereof  are  fitted,  at  the  fore  end  and 
at  about  the  centre,  two  carrier  wheelsi 
arovnd  which  passes  an  endless  band  com- 
posed of  metal  plates  hinged  together  and 
Anted  on  their  exterior  surfaces.  A  similar 
arrangement  of  wheels  and  band  is  placed 
above  the  first,  and  the  whole  driven  by 
bands  and  toothed  geariog  firom  any  prime 
mover.  The  plank  to  be  operated  upon  is 
introduced  between  the  fluted  surfaces  of 
the  two  bands,  and  thereby  securely  held 
and  forced  under  the  planes.  The  top 
system  of  wheels  and  band  is  supported  in 
a  self-a4)ustable  frame  connected  by  rods  to 
the  firame  carrying  the  planing  irons.  The 
planea,  eight  in  number,  are  adjusted  at  dif- 
ferent angles  to  the  plank  by  means  of 
screws,  and  in  front  of  each  plane  is  a  bar 
which  is  made  to  press  upon  the  plank  by 
means  of  a  spring,  and  yet  yield  to  any  in- 
equalities in  its  surlkce.  The  tongueing  and 
grooving  irons  are  supported  in  the  rear  end 
of  the  framework  on  either  side  of  the 
plank ;  and  the  plank  is  forced  between  them 
by  the  continued  movement  of  the  endless 
bands.  Both  sides  of  the  plank  may  be 
planed  at  the  same  time  by  placing  a  second 
set  of  planes  beyond  the  first  with  their  cut- 
ting edges  uppermost. 

Alfred  Vincent  Nb-wton,  Chancery- 
lane,  meehanical  draughtsman.  For  tm- 
provemenisin  the  man^aeture  of  pipti  or 
lute.  (A  communication.)  Patent  dated 
October  5,  1840. 

This  invention  embraces,  1,  a  machine  to 
form  the  sand  moulds  for  the  exterior  peri- 
pheries of  pipes ;  2,  a  pipe-core  moulding 
machine ;  and,  3,  a  mode  of  forming  core 
spindles. 

1.  The  pipe  peripheral  moulding  machine 
eonsUto  of  two  rertical  standards,  which 
earry  at  top  a  fixed  press  beam,  to  the 
bottom  whereof  is  attached  a  pattern  for 
compressing  sand  into  the  half  flaak  that  is 
supported  beneath  it,  in  a  carriage  suitably 
hollowed  for  that  purpose.  In  the  lower 
portions  of  the  standards  there  are  slots 
which  receive  the  ends  of  a  moveable  press 
beam,  and  serve  to  retain  it  in  the  same 


vertical  right  line  during  its  ascent  or  de- 
scent. This  rising  and  falling  motion  is 
communicated  to  the  moveable  press  beam, 
by  means  of  two  cams  placed  undemeatli 
its  ends,  which  are  made  to  rotate  simulta- 
neously by  a  toothed  rack  and  pinions.  The 
lower  part  of  the  flask  carriage  is  funiisbed 
with  a  toothed  rack  at  eadi  end,  gear- 
ing into  two  pinions  keyed  on  the  same 
horizontal  rod,  having  a  winch  handla 
whereby  rotary  motion  is  eommunicated,  and 
the  flaak  carriage  thereby  made  to  travel  to 
and  fro  between  the  two  press  beana.  Tbe 
upper  part  of  Uie  flaak  earriage  liaa  an  oposi 
hopper  extending  its  whole  length,  to  regu- 
late the  quantity  of  sand  admitted  to  the 
half  flaak.  At  the  back  of  the  madiliie« 
and  extending  the  whole  length  of  the  half 
flaak,  is  a  box,  filled  with  sufildent  mould- 
ing sand  for  several  flasks,  and  fitted  with  a 
sliding  bottom.  The  top  surface  of  the 
open  hopper  above  the  fiaak  carriage  is  in 
the  same  horizontal  plane  as  that  of  tlie 
sliding  bottom,  so  that  when  it  is  pushed 
under  the  box,  it  shall  take  the  place  of  the 
bottom,  and  allow  the  sand  to  fall  into  the 
half  flask,  and  rise  up  to  the  top  of  the  hop- 
per. The  motion  of  the  carriage  is  renewed 
and  brought  over  the  moveable  press  beun 
under  the  pattern  fixed  to  the  bottom  of  the 
stationary  press-beam.  Tlie  sliding  bottom 
of  the  sand  box  is  gradually  brought  under  it 
aa  the  carriage  retrogrades,  so  as  to  dose  it 
and  prevent  the  escape  of  sand,  by  means 
of  a  catch  fastened  to  the  lower  part  thereof, 
which  takes  into  a  second  catch  in  the  aide 
of  the  flask  carriage.  A  rotary  motion  is 
imparted  to  the  cams  to  lift  the  moreable 
beam  up,  and  force  the  sand  up,  whereby  it 
will  be  forcibly  compressed  in  the  half  flaak. 
When  this  is  effected,  the  moveable  beam  is 
lowered,  to  allow  the  racks  underneath  tlie 
csrriage  to  take  again  into  the  pinions,  tlie 
flask  to  be  slidden  out  and  removed,  its  plane 
taken  by  an  empty  one,  and  the  sanae  open* 
tion  repeated.  Tht  Iialf  moulds  are  bomad 
toge^r  to  form  the  cylinders  for  oastins. 

2.  The  pipe-core  moulding  »»»**»m  eon- 
sists  of  a  suitable  firamework,  braced  tofo* 
ther  by  stays,  which  contains  the  core  box, 
divided  into  four  sections  by  two  horizontal 
planes.  The  lower  section  is  fixed,  and  tlie 
two  side  ones  are  attached  to  two  aUding 
plates,  which  are  caused  to  move  to  and  firom 
each  other  by  being  connected  to  two  pairs 
of  cranks  on  a  horizontal  rod.  A  partial 
rotary  motion  is  communicated  to  tius  rod 
by  a  winch  handle  according  aa  it  is  desired 
that  the  side  sections  should  recede  firom  or 
approach  each  other.  The  fourth  Mr  top 
section  is  supported  at  one  side  above  tim 
other  three  in  the  end  of  a  system  of  Jointed 
levers,  or  radial  arma  similar  to  those  need 
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for  railing  or  lowering  the  hoods  of  ear- 
riages.  Tlie  ModfMf  operandi  ii  at  fdUowi : 
—The  tide  secttoni  are  sUd  out,  and  the 
apace  between  them  and  the  fixed  section 
partially  filled  with  aand  by  an  arrangement 
aomewlut  limilar  to  tiiat  employ  ed  in  the 
first  machine.  The  core  is  then  laid  upon 
the  sand  in  the  fixed  section,  and  a  fresh 
supply  of  sand  above  tliat.  The  top  section 
is  fineed  down  into  poaition,  and  the  side 
seedons  brought  together  so  as  to  forcibly 
compress  the  sand  around  the  core. 

3.  The  core  spindle  is  compoaed  of  two 
strips  of  metal,  intersecting  each  other  at 
right  angles,  and  baring  a  screw  cut  upon 
their  edges,  round  whidi  a  wire  is  wound, 
upon  which  the  sand  is  compressed. 

CZotms.— 1.  The  process  of  forming  pipe 
Boulds  by  oompressiiig  a  measured  quantity 
of  sand  into  each  section  of  a  flask. 

8.  The  proceM  of  forming  pipe  cores  by 
compressing  a  measured  quantity  of  sand 
between  the  couTcrging  sections  of  a  core- 
box. 

3.  Forming  wire  spindiss,  by  enveloping 
a  suitable  metal  rod  in  wire,  upon  which  the 
nnd  is  to  be  compressed. 

John  Toukinoton,  of  Bury,  Lancaster, 
eagineer.  For  eertam  improtfentents  in  the 
eongtmetUm  qfckairs/or  raUwojft.  Patent 
dated  October  12, 1849. 

The  patentee  states,  that  YAb  iuTcntion  has 
for  ita  object  to  obriate  more  effectually 
than  has  yet  been  done  the  many  serious 
ineonTeniences  which  hsTc  been  found  to 
arise  from  tlie  yielding  of  the  rails  of  rail- 
ways at  the  joinings,  or  points,  where  the 
different  lengths  of  tiie  rail  meet  or  cross, 
during  the  passage  of  trains  over  the  same, 
and  consists  of  certain  improyements  in  the 
eliairs  used  to  support  such  rails,  which  im- 
pvoTcments  are  embodied  in  what  be  terms, 
from  its  peculiar  and  distinctiTe  features, 
"  The  uniformly-supporting  Joint  Cliair." 
Tbis  chair  consists  of  an  iron  rib  or  beam, 
about  3  feet  in  length,  on  the  upper  side  of 
which  are  three  holders,  or  chairs,  cast  on, 
or  attached  thereto,  similar  in  form  to  the 
detached  chairs  now  in  use.  Two  of  these 
holders,  or  chairs,  are  situated  at  the  ends, 
and  the  third  in  the  centre  of  the  length  of  the 
rib,  or  beam,  the  upper  side  of  which  rib,  or 
beam,  forma  a  support  for  the  ends  of  the 
two  adjacent  rails,  which  meet  at  the  centre 
of  the  middle  holder,  or  chair,  and  are  there 
held  by  a  key  or  wedge  in  the  usual  manner. 
Similar  keys  or  wedges  are  inserted  in  the 
two  end  holders.  By  this  arrangement  the 
bearing  of  the  enda  of  the  rails  on  the  chair, 
which  now  seldom  exceeds  2  inches,  is  in- 
creased to  about  18 ;  and  the  unyieldingness 
of  tiie  rafls  under  pressure  and  steadiness  of 
the  carriages  passing  oyer  them  are  increased 


in  the  ssme  proportion.  The  arrangement  ia 
one  combining  at  once  aU  the  adyantages  of 
the  longitudinal  system  of  laying  sleepers 
yrith  those  attendfaig  the  use  of  trsasyerse 
sleepers  or  blocks. 

Ofan'ms.— I.  The  givhig  (to  the  ends  of 
the  raUs  by  means  of  the  '*  uniformly- sup- 
porting joint  chair,"  before  described)  a 
greater  length  of  bearing  on  the  chairs  than 
has  hitherto  been  done. 

2.  The  distribution  by  means  of  the  ssid 
diahr  of  any  pressure  coming  upon  the  joints 
oyer  two  sleepers  at  one  and  the  same  time. 

3.  The  securing  the  ends  of  two  adjacent 
rails  by  holders,  or  chairs,  at  three  or 
more  places,  on  one  rib  or  beam,  as  de- 
scribed. 


SpeeificaiUm  Due,  bui  not  BnroUed. 

Cha&lxs  Attwood,  Towlaw  IronWorks, 
Darlington,  Durham,  Esq.  For  an  impropt-' 
meni  in  the  nuanffheiure  qf  iron.  Patent 
dated  October  5, 1850. 


RBCXNT  AMXaiCAir   PATBNTS. 

(Selected  ftom  the  Reports  of  Ifr.  Keller,  in  the 
Franklin  JoumaL) 

For  an  iMPaovEMBNT  in  Cast  Iron 
Car  Whirls.    laaae  Van  Kuran, 

Claim. — Casting  railroad  car  wheels  with 
a  rim  of  the  form  of  a  semi-elipsis,  and  of 
an  oblate  spheroid  near  the  centre,  the  hub 
being  cast  solid  with  the  ssme,  with  braces 
of  the  form  of  cima-reyersa  and  cima-rectas 
formed  in  the  yalley  between  the  rim  and 
oblate  spheroidal  shell  surrounding  the  hub, 
arranged  in  contrary  directions  on  either 
side. 

For  an  IifPRovsD  Sblf- Acting  Rail- 
road Switch.    Lueine  B.  Woods, 

The  nature  of  tbis  inyention  consists  in 
arranging  in  front  of  the  switch  a  trans- 
yersing  leyer  or  bar,  moying  on  a  pin  at  its 
centre,  and  attadiing  to  the  end  of  the  same 
a  horisontal  rod,  running  parallel  with  the 
turnout  and  main  tracks,  and  connected  to 
yibrating  platea  moring  on  pieces  at  the 
lower,  and  haring  levers  connected  to  the 
same,  and  springs  arranged  on  either  side, 
and  proyiding  the  rods  arranged  parallel 
with  the  main  track  with  a  pin  or  track 
rising  from  its  upper  surface,  and  passing 
through  an  oblique  slot  formed  in  an  oblong 
plate  secured  to  the  end  of  a  beam  attached 
to  the  yibrating  end  of  the  switch,  and 
through  a  slot  parallel  with  the  track,  formed 
in  a  stationary  oblong  plate,  in  such  a  man- 
ner aa  to  enable  the  engineer  to  more  the  said 
switch  to  connect  with  the  track  on  which 
the  looomotiye  in  desired  to  run,  by  simply 
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mo? log  a  lerer  and  oaming  a  lioriiontal  bar 
to  atriia  the  leren  attach^  to  the  yibratug 
platea  as  it  pataea  the  lame,  and  move  said 
plates,  and  the  part  attached  to  the  same, 
inilieieDtly  fur  to  prodooe  the  desired  result. 
CMat. — ^The  oonabination  and  arrange- 
ment of  the  traversing  bar  or  lever,  hori- 
sontal  connecting  rods,  oblong  plates,  con- 
taining straight  and  obliqne  alots,  in  which 
the  pin  or  cog  rising  from  the  oonnecting 
rod  next  the  main  track  moves ;  trsnsverse 


carved  bar  seeored  to  the  oblong  plate  oon- 
taining  the  obliqne  slot,  and  to  &e  vibrating 
ends  of  the  switch  s  vibrating  plates,  hating 
cogs  from  the  npper  parts,  levers  and 
springs,  and  horizontal  bar,  on  the  loco- 
motive, operated  as  before  stated  for  mov- 
ing  the  ends  of  the  switch  either  next  Uw 
end  of  the  rails  of  the  main  track,  or  tom- 
ont  track,  at  the  option  of  the  engineer  or 
other  person  to  whom  the  duty  is  assigned. 


WBSKLT  LIST  OT  VMW  BNOLISH  PATBNTS. 


Thomas  Wslkw,  of  Wednoibiuy,  Stafbid,  ixon- 
mastor,  for  ImpxoremenU  in  the  mauuf^ture  of 
shMta  or  plates  of  iron  for  oerUln  purpoiet.  March 
28;  fix  months. 

James  Saxnoel,  of  WlUoughby  Houm,  Middle- 
sex, eivil  enslneer,  for  certain  improvements  in 
the  eonstmction  of  railways  and  tteam  engines, 
and  in  steam  engine  machinery.  April  5;  six 
months. 

Joseph  Findlay,  of  Paisley,  Renftew,  North 
Britain,  manufscturcr,  for  an  improvement  or  im- 
proTements  in  machinery  or  ^>paratus  for  tarning, 
cutting,  shaping,  or  reducing  wood  or  other  sub- 
stances.   Aprils;  six  months. 

George  Henry  Phlppc,  of  Park-road,  Stock  well, 
Surr^,  engineer,  for  Improvements  in  propelling 
vessels.    April  5;  six  months. 

Jonathan  CluiTles  Ooodall,  of  Great  College-street, 
Camden  Town,  Middlesex,  card-maker,   for  im- 


provements in  machinery  for  catting  paper.  April 
5 ;  six  months. 

Charles  Seely,  of  Helghington,  Lincoln,  mer- 
chant, for  improvements  in  grinding  wheat  and 
other  grain.    April  5;  six  months. 

John  Piatt,  of  Oldham,  Lancaster,  engineer,  for 
certain  improvements  in  machinery  or  appantua 
for  spinning,  doubling,  and  weaving  cotton.  Sax, 
and  other  fibrous  substanoee.  April  11;  alx 
months. 

Richard  Prosser,  of  Birmingham,  civil  engineer, 
for  certain  improvements  in  machioeiy  and  app»> 
ratus  for  manufacturing  metal  tubes,  which  la- 
piovements  in  machinery  are  in  part  ^pUeabte  for 
other  puiposes  where  pressure  is  required ;  also 
for  Improvements  in  the  mode  of  applying  metal 
tubes  in  steam  boilers,  or  other  vesaels  reqniriqg 
metal  to  be  applied  within  them.  April  11;  six 
months. 
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Burlington  Arcade fThepjgetlna  parasol  riding 

Saint  John's-wharf,  MlUbank-st.  Wagon-weighing  machine. 

Heaton  Foundry,  Stockport.«i...  Steam-boiler. 

University-street Self  cleansing  tubular  filter. 

Beaufort-street,  Chelsea Bath  valve. 

Portsea. Self-supporting  waistband. 
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MIBBS'8  OXTDITB   COKDXITSINO  LAMP. 

(Registered  nnder  the  Act  for  the  (Protection  of  Articles  of  Utility.    Jamei  Tytoa  Nibhs,  of  BmIov, 

Cheeterfield,  Derbyshire,  Proprietor.) 

Fio.  1  of  the  prefixed  engravings  is  a  side  eleTation,  partly  in  section,  of  this 
improved  lamp.  A  is  an  air-tight  oil  reservoir.  B  a  pipe  leading  from  the  bottom 
of  the  reservoir  A  to  the  "  barrel "  C,  which  become  partiallj  filled  with  oil  from 
the  reservoir,  and  into  which  the  cotton  or  wick  D,  is  placed.  £  is  the  wick  holder 
which  is  dropped  into  the  upper  part  of  the  barrel  C,  and  kept  in  its  place  by  the  pin 
S  locking  into  a  slit  in  tbe  barrel,  and  resting  upon  the  pipe  B,  on  the  opposite  side. 
The  wick  holder  E,  is  of  the  form  represented  in  fig.  2,  in  order  to  carry  a  flat  wick 
D,  instead  of  one  of  Uie  ordinary  shape.  F  is  a  circular  glass  holder,  which  encircles 
the  top  part  of  the  barrel  0,  and  carries  the  glass  G,  which  is  prevented  from  falling 
off  by  means  of  the  upright  wires  a  a,  A  plan  of  the  holder  It  given  in  fig.  3.  H  is  a 
'*  condensing  cap/'  which  Is  fixed  to  the  upper  part  of  dte  holder  Sj  atid  made  of  a 
circular  form  at  the  base,  but  tapers  to  an  oolong  slot  or  tffiening,  I,  In  order  to  allow 
the  flame  to  pass  through^  which,  owing  to  the  wick  being  fitt,  will  be  of  a  corre- 
sponding shape.  The  peculiar  form  of  this  cap  is  shown  separately  in^g*  4,  a  plan,  in 
fig.  5  a  front  elevation,  and  in  fig.  6  a  side  elevation.  KR  are  spaces  left  in  the  glass- 
holder  F,  to  allow  of  a  free  current  of  atmospheric  air  t»  press  both  to  that  part  of 
the  fiame  inside  the  cap  H,  aitd  to  that  on  the  outside,  is  shown  by  the  arrows  in 
fig.  1.  L  is  a  *'  probe  '*  for  falsing  or  depressing  the  Wick,  a  front  view  of  which  is 
given  in  fig.  7,  wuereby  the  flame  may  be  extinguished  Withoat  losing  it  to  smoke 
or  smell. 

By  the  above  arrangetlieni  a  most  brilliant  light  is  p^lldttced  by  burning  the  com- 
monest of  oilsj  without  gitlfll^  off  any  smoke  or  snieU. 


TBS   HEW   DOCKS. 


The  Victoria  I)ockif  iiow  undsr  eon- 
sideration,  have  called  to  mind  various 
old  projects  fof  impfoifing  the  ftiver 
Thames  below  bridge,  by  straightening 
its  course,  and  some  rf  later  date  for 
converting  some  of  lis  reaches  into  docks 
or  basins.  Engineers  have  frequently 
straightened  small  rivers  to  improve 
them,  though  no  one  seems  yet  to  have 
had  the  courage  to  bring  forward  to  pub- 
lic notice  any  similar  plan  for  ameliorat- 
ing the  Thames,  except,  indeed,  that 
cutting  a  new  bed  for  the  river  across 
the  Isle  of  Dogs  was  spoken  of  about 
the  time  the  canal  was  made  there.  The 
works,  which  have  been  sin^e  executed, 
preclude  all  idea  now  of  effecting  that  im- 
provement, but  it  is  not  yet  too  late  to 
make  a  new  bed  for  the  stream  across  the 
marshy  peninsula  below  Greenwich.  The 
river  now  takes  a  very  tortuous  course 
aronnd  that  marsh,  forming  Blackwall 
and  Bugsby  Reaches ;  were  they  inclosed 
as  docks  they  would  afford  receptacles  for 
an  immense  number  of  vessels  of  great 
sise  and  depth,  and  the  long  lines  of 
double  shore  would  give  ample  space, 
not  only  for  the  erection  of  builcfings, 
but  also  for  depositing  bulky  stores,  as 


tfanber.  As  to  navigation  through  the 
new  eUty'-^besides  that  it  would  be  bat 
Ofle-fonrth  of  the  length  through  the 
pteient  reaches^  tile  same  wind  that 
serves  ftf  Woolwieh  Bcaeh  below,  and 
Qreenwldh  Reach  iltove,  Would  be  also 
fatotitftble  for  carrying  a  vessel  straight 
dO  frofli  one  to  the  other. 

By  the  last  of  **  Weab's  Quarterly 
Papers,'*  it  appears  that  an  analogous 
plan  had  been  formed  for  improving  the 
river  Medway,  and  that  the  outline  of  it 
had  been  communicated  to  the  Navy 
Board  in  the  year  1810.  It  was  designed, 
besides  straigntening  the  course  or  die 
river,  to  form  of  Its  present  reaches  one 
basin  for  private  trade  by  Rochester, 
another  for  the  Naval  Arsend  at  Chat- 
ham, as  also  a  third,  which  would  have 
been  of  sufficient  extent  to  contain  our 
whole  navy  if  thought  desirable.  The 
estimates  for  these  works  indicate  that  the 
proposed  conversion  of  Blackwall  and 
Bugsby  Reaches  into  docks,  together 
wi£  making  the  new  bed  for  the  Thames, 
would  not  amount  to  more  than  the 
400,000/.  estimated  for  the  Victoria 
Docks  independently  of  buildings. 

It   may   farther   be   observed,  that 
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BtnighteDing  the  course  of  the  Thames 
could  not  but  facilitate  its  carrying  off 
impurities  to  the  sea;  therefore  the 
adoption  of  some  such  pkn  as  that  above 
indicated  seenui  desirable  as  a  sanitary 
meaanre.  B. 


SCONOMT  OV  ICAKUFACTUaBS. 

Sir, — I  pereeive,  by.  the  remarks  of 
**  M.  S.  B.,'*  that  I  completely  mistook 
the  drift  of  the  paragraph  quoted  by 
that  intelligent  writer  from  the  Morning 
Chronicle,  Not  having  seen  anything  of 
the  articles  in  that  paper,  beyond  tnat 
extract,  I  misunderstood  its  meaning 
entirely. 

The  whole  subject  is  one  of,  literally, 
such  vital  importance  to  thousands  of 
our  fellow-countrymen,  who  suffer  so 
much  from  their  own  ignorance,  or  that 
of  their  employerst  or  perhaps  of  both, 
aa  to  their  real  interests,  that  I  cannot 
refrain  from  expressing  my  wish  that 
the  Mechamcs*  Magazine  had  been  able, 
consistently  with  its  character,  to  devote 
a  portion  of  its  columns  to  a  careful  and 
eautiouB  investigation  of  this  intricate 
subject  \  for  I  do  not  know  of  any  news- 

raper,  or  magazine,  or  periodical  of  any 
Ind,  which  is  not  too  much  given  up  to 
some  party  views,  to  admit  perfectly  free 
and  unbiassed  discussion  on  these  and 
similar  points.  I  should  wish  to  see  the 
subject  investigated  with  all  the  calmness 
and  ooolness  of  a  purely  scientific  in- 
quiry. And  until  some  medium  for  such 
me  and  unfettered  discussion  i$  estab- 
lished, it  is  almost  impossible  that  any 
sound  and  satisfactory  knowledge  can  be 
gained  in  the  various  departments  of 
social  and  political  science ;  for  two  very 
distinct  qualifications  are  necessarv  in 
those  who  wish  to  learn  the  truth  in 
these  matters.  In  the  first  place — an 
extended  and  accurate  acquaintance  with 
facts :  secondlv,  the  ability  to  examine 
these  facts,  and  draw  sound  conclusions 
from  them.  Now,  the  first  qualification 
is  generally  possessed  only  by  practical 
men — men  actually  ensaged  in  business 
— men  of  long  personal  experience ;  but 
these  men  are  generally  deficient  in  the 
■econd  qualification.  They  are  almost 
invariably  incapable  of  taking  eompre" 
hennve  views, — ^they  can  think  only  of 
their  own  peculiar  department,  and  are 
neither  impartial  nor  competent  judges 
between  tnemselvea  and  their   neigh- 


bours. On  the  other  hand,  the  men 
who  have  no  personal  interest  in  the 
matter  which  they  undertake  to  examine, 
are  generally  deficient  in  the  first  quali- 
fication. They  are  very  superficiallv 
acquainted  with  the  facts  with  which 
they  have  to  deal.  They  must  rely 
blindly  on  the  experience  of  others,  ana 
frequently  are  imposed  upon  by  ex-parte 
statements.  As  no  one  man,  therefore, 
can  be  found  who  possesses  that  practical 
and  experimental  familiarity  witn  all  the 
great  commercial  and  social  interests 
concerned,  which  is  necessary,  on  the 
one  hand,  and  also  the  impartiality  and 
mental  ability  necessary  on  the  other, 
the  only  wav  left  for  discovering  the 
truth,  is  by  bringing  these  two  parties 
together,  or  into  communication  with 
each  other.  Social  and  political  science 
can  only  be  advanced  in  the  same  way 
that  astronomy  and  the  physical  sciences 
have  been  advanced.  Facts  and  ob- 
servations— carefully  made  and  recorded 
— must  be  accumulated,  before  they 
can  be  examined,  compared,  and  ar- 
ranged under  certain  general  laws.  But 
in  what  department  of  social  and  politi- 
cal science  nas  such  a  course  been  ever 
attempted  ?  We  have  societies  in  abun- 
dance for  observing  and  recording  and 
speculating  on  everv  possible  physical 
ftct — ^from  snail  shells  to  central  suns — 
but  where  is  there  a  society  for  collect- 
ing and  examining  the  myriads  of  social 
and  political  phenomena  on  which  the 
comfort,  and  even  the  lives,  of  so  manv 
millions  are  dependent  ?  The  time  will 
come,  when  posterity  will  look  back  in 
wonder  and  amasement  at  our  conduct 
in  these  matters.  Some  future  historian 
of  our  country  will  moralize  after  some 
such  fashion  as  this,  '*  Our  worthy  an- 
cestors of  the  nineteenth  and  previous 
centuries  seem  to  have  thought  fif  they 
thouffht  about  the  matter  at  all),  that 
social  and  political  questions  were  not  to 
be  reasoned  about  like  philosophical 
phenomena,  but  to  be  given  up  to  all 
sorts  of  curious  and  random  experi- 
ments. Whilst  they  boasted  continually 
of  having  found  out  the  only  rational 
way  of  arriving  at  the  laws  of  nature, 
and  talked  very  grandly  of  induction 
and  Baconian  methods,  &e. ;  the  good 
people  seem  never  to  have  dreamt  that 
a  similar  course  might  be  advisable  in 
other  matters.  The  absurdities  and 
childishness  of  the  early  physical  inqui- 
ries, were  now  enacted  over  again  in  the 
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social  and  political  arena.  All  sorts  of 
mad  theories  and  wild  sTstems  were  rife. 
Each  had  a  theory — each  had  a  doctrine. 
One  man  preached  up  free  trade  in  corn 
as  a  panacea;  another  had  a  currency 
nostrum  ;  a  third  had  a  nice  new  poor- 
law  ;  a  fourth  said  nothing  would  do 
but  everybody  must  take  themselves  and 
their  families  off,  post  haste,  to  the  anti- 
podes, or  the  North  Pole — anywhere 
out  of  the  way;  a  fifth  asserted  that 
everything  and  everybody  must  be  pro^ 
ieeted  against  everything  and  everybody 
else,  or  else  everything  and  everybody 
would  matttaily  destroy  each  other,  from 
the  nature  of  things;  a  sixth  thought 
everybody  and  everything  ought  to  be 
represented;  a  seventh  thought  we 
ought  to  have  no  dealings  with  the 
French  or  Yankees,  but  everybody  deal 
with  himself,  thereby  replacing  his  own 
capital  with  a  profit,  and  affording  en- 
couragement to  his  own  industry :  and  so 
on  ad  injimium.  Each  of  these  gentle- 
men got  a  little  circle  of  adherents  round 
him,  and  each  of  these  circles  abused 
and  pooh-poohed  all  the  other  circles, 
and  wouldn't  listen  to  them  for  an  in- 
stant on  any  account.  And  each  of  these 
sent  somebody  to  *  represent '  them  and 
their  crotchet  in  the  House ;  and  when 
one  of  these  worthies  ventured  humblv 
to  bring  forward  his  motion,  forthwith 
all  the  others  turned  up  their  noses,  and 
turned  their  backs  upon  it,  and  threw 
cold  water  on  it,  and  voted  against  it. 
And  so  it  came  to  pass,  when  they  saw 
that  nothing  at  all  was  done  in  this  way 
of  going  on,  or  not  going  on,  they  hit 
upon  a  new  scheme ;  and  No.  1  agreed 
to  vote  for  the  nostrum  of  No.  2,  on  con- 
dition of  receiving  a  similar  favour  in 
return ;  each  regarding  the  other  as  a 
humbug,  nevertheless.  And  so  some 
nostrums  got  tried  and  others  didn't. 
And  then  if  things  chanced  to  go  right, 
after  one  of  these  nostrums  was  carried, 
its  proposer  crowed  over  all  the  rest, 
and  said  he  '  knew  it  would  be  so,  and 
always  foresaw  that  it  must  be  so,  and 
what  a  set  of  stupid  fools  they  must  be 
not  to  see  it  too.'  But  all  this  while,  no 
one  ever  thought  of  inquiring  how  much 
truth  there  might  be  m  the  opinions  of 
No.  1,  how  much  in  those  of  No.  2,  and 
so  on ;  and  then  putting  together  these 
scattered  portions  of  truth,  leaving  the 
errors  to  correct  each  other ;  and  lastly, 
acting  on  the  combined  information  thus 
obtained."  But  enough  of  this  '*  Future 


History  of  the  Past,'*  which  will  cer- 
tainly, however,  be  one  day  vn-itten. 

Social  and  political  economy  can  only 
become  a  science  by  the  united  efforts  of 
practical  and  speculative  men ;  the  one 
to  furnish  facts,  the  other  to  reason  upon 
them.  If  a  society  were  formed  of  such 
men,  the  narrow  views  and  partial  con- 
siderations of  one  class  would  be  widened 
and  corrected  by  the  more  general  views 
of  the  other,  who,  in  turn,  would  have 
their  rash  generalizations  and  premature 
theories  controlled  by  the  practical  expe- 
rience of  the  business  man.  Until  such 
societies  are  formed,  we  shall  continue  to 
see  individual  energies  watted-^KVi  eter- 
nal succession  of  pet  theoriesi  put  for- 
ward, only  to  be  ridiculed  and  scouted  by 
those  who  can  detect  the  slightest  flaw  in 
them,  without  ever  getting  eo  much  as  a 
fair  hearing,  or  credit  for  what  little 
truth  they  may  contain.  To  expect  that 
every  one  joining  such  a  society  should 
be  disinterested,  would  be  to  expect  a 
different  order  of  beings  to  ordinary 
mortals.  But  it  is  to  the  very  principle 
of  self-interest  that  I  would  appeal,  when 
I  invite  all  parties  to  join  in  such  an 
inquiry ;  for  it  must  have  become  ob- 
vious to  every  man  of  any  sense,  that 
olasS'interests  can  no  longer  be  main- 
tained against  the  growing  spirit  of  in- 
quiry in  other  classes ;  and  any  unjust  or 
unreasonable  advantages  in  any  class  are 
sure  to  be  swept  away,  and  after  a  great 
deal  of  bad  feeling,  concessions  will  have 
to  be  made,  which  had  much  better  be 

¥  ranted  in  a  friendly  spirit  to  begin  with, 
he  safest  policy  in  the  long  run,  and 
the  truest  self-interest  is,  to  submit  to 
examination,  and  to  give  up  all  attempts 
at  concealing  the  truth,  which  can  only 
serve  the  purpose  for  a  short  time,  and 
when  discovered,  are  sure  to  bring  down 
tenfold  retribution.  Honest,  and  ho- 
nourable, and  generous  feeling,  depend 
on  it,  is  tiie  only  safe  defence  of  any  class 
of  the  community  at  the  present  day. 

But,  to  return  to  the  more  immediate 
subject  before  me.  I  fully  agree  with 
*'  M.  S.  B.,"  that  the  employment  of 
children  in  factories  is  by  no  means  to 
be  discouraged,  provided  the  amount  of 
work  required  of  them  be  not  greater 
than  is  consistent  with  their  health  and 
education.  But,  on  no  account  or  pre* 
tence  whatever,  should  married  women 
be  employed  in  factories.  Every  mar- 
ried woman  has,  or  ought  to  have,  quite 
enough  to  do  at  home. 
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As  to  "secondary*'  occupations  for  a 
manufacturing  popul/ition,  I  have  not 
thought  on  the  subject  sufficiently  to 
warrant  my  entering  on  any  discussion 
of  it.  This  much,  however,  certainly 
appears  evident;  that  the  '* division  of 
employment"  so  highly,  and  indeed  so 
justly,  extolled  by  all  political  economists, 
as  a  means  of  increasing  national  wealth 
may,  nevertheless,  be  carried  so  far  as 
to  produce  very  great  *  evils  in  several 
ways.  For  instance,  every  fresh  im- 
provement in  machinery,  by  rendering 
fewer  hands  necessary  in  that  particular 
branch  of  manufacture  (at  least  for  a 
time)  throws  several  persons  out  of  em- 
ployment, who  must  seek  their  living  in 
some  other  branch  of  trade  (at  least  for 
a  time).  But,  generally  speaking,  they 
are  only  acquainted  with  one  branch  of 
manufactures,  and  are,  conseauently,  in- 
capable of  turning  their  hands  to  a  new 
business.  Whether  it  would  be  practi- 
cable to  instruct  all  operatives  in  two  (or 
more)  branches  of  industry — so  that  one 
falling  they  might  fall  bact  on  the  other, 
without  impairing  their  skill  and  dex- 
terity in  each,  to  a  greater  extent  than  the 
benefit  obtained — ^is  a  question  I  cannot 
answer,  but  it  is  well  worth  trying.  If 
found  to  answer  on  a  grand  ecale  and 
as  a  general  egetem,  as  well  as  in  Sir 
Samuel  Bentham*s  limited  experiment, 
it  would,  indeed,  be  a  great  blessing  to 
the  manufacturing  classes. 

The  other  point  to  which  '*  M.  S.  B/' 
has  alluded;  namely,  ''foreign  trade/' 
is  confessedly  a  difficult  and  intricate 
one,  when  considered  in  all  its  bearings. 
My  remarks  were  offered  merely  as  con- 
jectures. We  cannot  be  too  cautious  in 
making  or  receiving  statements  on  this 
subject,  and  still  more  caution  is  needed 
in  speculating  on  such  statements  I 
have  some  hesitation  in  acceding  to  the 
assumption  of  **  M.  S.  B.,*'  that  "  our 
acres  are  not  broad  enough  to  furnish 
food  to  the  whole  community.*'  Whether 
it  be,  on  the  whole,  advisable  that  we 
should  attempt  to  be  independent  of 
foreign  supplies  of  com,  or  not,  is  another 
question,  ^ut  I  think  it  highly  probable 
that  England  might  be  made  to  support 
not  only  its  present  population,  but  one 
twice  as  numerous,  or  even  more  so. 
It  is  the  opinion  of  sober  and  competent 
judges  thatf  even  with  our  present  system 
of  Murge  farms,  the  agricultural  produce 
of  this  country  might  be  doubled  by  irn- 


proved  methods  of  cultivation.  (See 
"Johnston's  Lectures  on  Agricultural 
Chemistry.")  And  then  if  you  once 
break  up  the  large  farms  into  peasant- 
holdiogs,  looking  at  the  results  of  such 
a  step  on  the  Continent,  the  increase  of 
production  is  almost  incalculable.  B.ut, 
as  I  said  before,  whether  it  is  not  our 
wiser  policy  to  buy  our  com  of  other 
nations,  ancf  to  devote  a  certain  portion 
of  our  population  to  manufactures,  &c., 
to  pay  for  this  com  is  a  very  difficult 
question. 

On  the  subject  of  competition,  &c., 
as  lowering  the  price  of  our  manufac- 
tured goods,  I  would  ask  the  following 
question : 

How  far  is  the  cheapening  of  our 
manufactures  owing  to  the  following 
causes  respectively  ? 

1.  To  competition  of  our  own  manu- 
facturers against  each  other, 

2.  To  competition  of  British  against 
foreign  manufactures. 

3.  To  improvements  in  machinery. 

4.  To  lowering  of  wages. 

On  the  answers  to  these  questions  it 
will  depend  how  far  my  conjectures  are 
well  founded  as  to  the  needless  drudgery 
of  John  Bull. 

For  the  present  I  must  conclude. 

Yours,  &c., 

A.H. 


ANALYSIS  or  THX  BVIDENOB  OIVKN  BT 
THB  WITNXSSBS  BXAMINBD  BT  THB  COM- 
MISSIONERS APPOINTED  TO  INaUIRB 
INTO  THB  APPLICATION  OP  IRON  TO 
RAILWAY  STRUCTURES. 

John  Urpaih  Rastrick,  Etq,,  civil  engi- 
neer. — 6.  Has  experimented  on  Staffordshire 
and  Shropshire  iron. — 7.  Prefers  forge  iron 
for  large  castings. — 8,  9.  With  pure  mine 
hot-blast  iron  is  eqnal  in  strength  to 
oold-blast,  but  the  hot  blast  enables  cinder 
to  be  nsed,  which  deteriorates  the  quality. 
—10,  11.  The  temperature  of  the  blast 
alters  the  qnantity  but  not  the  quality  of 
the  metal  produced,  about  500  or  600 
degrees  is  preferred.  — 14.  The  only  gua- 
rantee against  bad  iron  is  to  contract  for 
a  particular  quality.  — 15.  There  b  no 
mode  of  detecting  the  difference  between 
two  kinds  of  iron.— 16.  A  mixture  of  the 
Penistone  ore  from  Shropshire  with  the 
Staffordshire  ironstones  improves  the  qua- 
lity of  iron. — 17.  For  strong  castings  a 
mixture  of  pig  iron  is  preferable  to  mixing 
the  ores ;  a  good  mixture  is  formed  from 
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Low  Moor  iroD»  Old  Park  iroD,  and  Cole- 
brooke  Dale  iron. — 20.  Cast  the  bridge  at 
Chepstow. — 22,  23.  Allows  a  tOD,  as  the 
breaking  weight  of  a  bar,  1  inch  square  and 
1  foot  between  the  bearings. — 25.  Prores  a 
beam  to  l-3rd  of  the  breaking  weight,  but 
never  trusts  it  to  carrj  more  than  l-6th.— - 
26r35.  Iron  girders  may  be  east  of  almost 
any  length,  provided  they  hare  strength  in 
proportion;    made  beans  for  the  British 
Mosenm  41  feet  long,  in  1824  or  1825,  they 
had  open  work  in  the  web,  and  were  3  feet 
or  3  feet  6  inches  deep,  Uiey  were  proved 
by  laying  on  15  or  20  tons  of  actual  weight, 
and  struck  with  a  heavy  hammer  of  14  or 
20  lbs.  weight. — 36.  In  simple  girders,  if 
the  height  is  too  confined,  the  strength  re* 
quired  must  be  given  by  thickness. — 40.  A 
girder  will  bear  the  same  weight  on  the  bot- 
tom flange  as  on  the  top. — 41,  42.   The 
torsion  caused  by  placing  the  weight  on  the 
bottom  flange  is  Yery  trifling,  and  cannot 
take  place  without  a  greater  amount    of 
deflection    in  the  bearer  than   should  be 
allowed.— 48,  44.    Puts  on  brackets  to 
unite  the  flange  to  the  girder.-^5.    The 
strength  of  the  joists  supporting  the  road- 
way should  bo  sufficient  to  prevent  them 
pushing  out  the  flanges.— -48.  A  flange  never 
breaks  off.-^49.  As  long  as  a  weight  on  a 
girder  is  not  sufficient  to  injure  the  elasticity 
no  matter  how  long  it  remains. — 50.  A  lieam 
taken  out  of  a  mould  while  hot  will  break  by 
its  own  weight. — 51.    Cast  iron  is  more 
fragile  in  winter  than  in  summer. — 52.  In 
the  Chepstow  Bridge  of  112  feet  span,  versed 
sine  3  feet,  the  difference  of  temperature 
between  summer  and  winter  altered  the  po- 
sition of  the  crown  of  the  arch  by  2  inches. 
58-62.  Bridges  requiring  a  flat  soffit  are 
best  supported  by  a  bow  above  the  roadway. 
—63-67.   No  combination  of  wrought  or 
cast  iron  is  equal  to  a  solid  easting,  the  two 
metals  hamper  each  other .--68.  An  areb  is 
the  best  form  for  a  bridge  of  cast  iron.— • 
70.  Vibration  and  impact  will  not  injure 
the  joints  and  rivets  of  compound  girders  if 
they  are  strong  enough.— 72.  Railway  gird- 
ers should  be  so  strong  that  the  deflection 
should  be  immaterial.^  75-79.  At  the  Pon- 
typool  Iron  Works  a  bar  of  wrought  iron  1 
inch  square  was  bung  up  by  one  end,  and 
struck  at  the  bottom  by  a  small  hammer 
continually  for  twelve  months  until  the  bar 
dropped  in  two. — 80,  81.   The  vibration 
upon  a  railway  bridge  is  too  small  to  affect 
it. — Doubts  whether  the  fractures  of  railway 
axles  can  be  attributed  to  vibration.^83. 
If  in  a  railway  bridge  no  permanent  deflec- 
tion has  taken  place  after  it  has  been  in  use 
for  twelve  or  eighteen  months,  considers 
that  it  has  not  been  affected  by  the  running 
of  tlietnia,^84,  85,  Has  not  observed  that 


fish-bellied  rails  break  from  becoming  cryi- 
tallixed.— 86.  In  proving  a  girder  allows  a 
deflection  of  l-SOOth  of  the  length.— 88. 
Considers  a  rapidly-passing  weight  will  cause 
less  deflection  than  a  stationary  weight — 99. 
Prefers  cast  iron  in  all  cases  to  wrought  iron. 
—98.  In  a  span  of  100  to  200  feet  an  areh 
is  best ;  if  the  height  does  not  admit  of  it, 
under  the  roadway  it  should  be  placed  above. 
—99.  The  difficulty  of  transport  is  the  only 
limit  to  the  length  of  castings. 

John  Hawk$kawt  Esq.,  civil  engineer.— 
106,  107.  Lowmoor  iron  is  the  beat  for 
girder  bridges,  good  grey  Staffordahire  the 
next  best.— 112,  113, 1-Srd  of  No.  1  and 
2-3rds  of  No.  2  of  the  best  Staffordshire  or 
South  Wales  iron  is  a  good  mixture  for  large 
castings.  — 114.  Hot-blaat  iron  is  not  so 
strong  as  cold-blast  iron. — 117.  The  only 
guarantee  against  the  use  of  hot-blast  iron 
is  the  character  of  the  founder. — 119.  The 
strength  of  a  girder  should  be  seven  times 
the  load,  and  would  test  it  to  at  least  double 
the  load.— 122.  The  spans  for  simple  cast- 
iron  girders  might  be  increased  beyond 
those  in  use. — 124.  Would  not  hesitate  to 
make  a  simple  cast-iron  girder  of  100  feet 
span.— 127.  In  deaigning  a  simple  cast-iron 
girder  obtains  the  form  for  the  requisUn 
strength  by  Mr.  Hodgkinson's  formula,  and 
trebles  the  area  of  the  top  flange  to  get 
lateral  stability,  thus  making  tho  top  flange 
half  the  area  of  the  bottom.  —  129.  In 
testing  beams  it  is  desirable  to  give  vibration 
by  blows  while  the  pressure  is  on,  or  if 
actual  weight  is  applied,  to  throw  the  weights 
into  the  scale. — 132.  A  girder  cannot  bear 
so  much  weight  on  one  of  the  bottom  flanges 
as  if  applied  at  top.— 133.  The  weight  so 
applied  produces  a  torsion. — 134.  By  in- 
creasing the  top  flange  and  adding  brackets, 
the  torsion  is  diminished. — 136.  It  would 
be  nearer  a  practical  result  to  test  a  beam 
in  the  way  in  which  the  weight  will  be 
applied.— 142.  The  objection  to  ooa* 
trivances  for  throwing  the  weight  in  the 
centre  plane  of  the  girder  is  that  by  depart* 
ing  from  the  simple  form  the  liability  to 
unsoundness  in  the  casting  is  increased. — 
149.  It  is  possible  that  weak  girders  loaded 
with  a  permanent  weight  might  inerease  is 
deflection  after  a  length  of  time.- 150. 
The  deflection  of  a  girder  should  be  almost 
imperceptible.  —  152.  The  Knottingly 
Canal  Bridge  of  89  feet  span  deflected  half 
an  inch  with  an  engine  of  22  tons  going  at 
50  miles  per  hour,  the  bridge  is  too  weak. 
— 159.  Prefers  not  using  compound 
girders,  it  is,  however,  possible  to  make 
them  strong  and  safe. — 160.  Prefers  |rfain 
girders  with  the  top  flange  increased  to.  pre* 
vent  lateral  twisting. — 162.  It  would  b« 
useftil  to  aaeertain  the  strength  of  bcunas 
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nnder  loadi  applied  m  In  praetioe»— 163. 
Forspaiuof  100  or  200  feet,  which  must  he 
croited  with  » le? el  eoffit,  a  truss  like  that 
for  a  roof  is  preferable,  or  a  bow-string 
bridge.-— 166.  Joints  and  rivets  will  not 
suffer  from  vibration  if  made  originally 
strong.— 168.  Where  there  is  impact  or 
vibration  there  should  be  large  surplus 
strength,  a  breaking  strength  of  seven  times 
the  k)ad.-*170.  Has  seen  numberless  cases 
oi  broken  axles  and  broken  rails  when 
frequently  crystallization  existed,  but  can- 
not say  whether  it  is  attributable  to  a 
succession  of  blows.— 171.  Experiments  op 
the  subject  are  deairable.-— 174.  Mill-gear- 
ning  affords  examples  already  made ;  the 
cast  iron  is  there  subjected  to  blows  and 
vibration,  and  the  machinery  goes  on  run- 
nfaig  for  years.~^l  75.  The  use  of  cast  iron  in 
mill-gearing  gives  cotifidence  in  its  applica- 
tion to  other  purposes;  by  inquiring  into 
the  wear  and  tear  of  mill-gearing  the  length 
of  time  that  iron  will  bear  shocks  might  be 
lUMertained. — 177*  The  irregularity  in  the 
Attiface  of  the  rails  would  cause  a  weight 
moving  with  velocity  to  deflect  a  beam  more 
than  a  simUsr  stationary  weight.— 178.  No 
practical  velocity  would  be  such  as  not  to 
give  time  for  deflection. — 180.  Ice  does  not 
afford  a  parallel  case }  htp  has  a  better  sur- 
face, and  time  must  be  allowed  for  the  dis- 
glacementof  water. — 181.  Is  erecting  two 
ridges  with  wrought-iron  tubular  girders. 
— 182.  Wrougl>t  iron  gives  more  warning 
than  cast  iron« — 194*  The  load  pn  railway 
bridges  xnay  be  taken  at  1}  tons  per  linear 
foot. — 185.  The  heaviest  load  is  a  locomo- 
tive  engine  {  there  ia  a  rule  09  aU  railways 
prohibiting  trucks  beipg  loaded  bejond  a 
certain  poiiit.-*-i86.  Jj»ifQmoi\jt$  wejgh 
about  23  ^ns,  and  the  tanders  10  or  12 
tons, — 19^.  The  weight  on  abridge  cpvered 
with  locomotive  engines,  including  the  road- 
vray,  would  be  2  tonf  per  linear  foot. — 
193.  It  is  desirable  to  ascertain  the  real 
facts  with  regard  to  the  trustworthiness  of 
cast  iron. — 194.  The  conditions  under 
which  cast  iron  is  placed  in  railway  struc- 
tnrea  ia  similar  to  that  in  mill-gearing,  and 
the  quantity  of  cast-iron  shafting  and  length 
of  time  it  has  been  in  use  might  be  ascer- 
tained,— 196.  Is  making  a  wronght-iron 
bridge  of  100  feet  span ;  it  appears  easier 
to  cmutrnct  one  of  that  span  of  malleable 
than  of  cast  iroi^.'— 197.  The  cost  deter- 
mined the  adoption  pf  wrought  iron ;  objects 
to  thf  combination  of  wrought  and  cast  iron 
9<pept  in  bow-string  bridges. — 198.  The 
irronght  iron  girders  are  made  double,  to 
pbtain  lateral  stiffness.— 202.  Without 
yefiircnoe  Uf  expense,  ai^  arch  is  the 
best  form  for  cast  iron. — 203.  The  level 
foffit    if    adopted   from    necessity.— 204. 


For  the  strength  of  the  wrought  inm 
girders,  Mr.  Hodgkinson's  formula  for  cast 
iron  was  used,  adopting  70  as  coefficient 
instead  of  28,  and  taking  care  to  make  the 
upper  flange  strong  enough ;  has  not  had 
enough  to  do  with  that  form  of  girder  to  be 
certam  of  the  precise  proportions* 

Charlu  Foxt  Stg.,  Civil  Engineer.— 223. 
The  mixtures  to  be  preferred  for  particular 
works  depend  upon  the  locality,  as  the  cost 
must  be  considered  ;  would  use  in  the  Mid* 
land  Counties  iron  from  Staffordshire  and 
Shropshire,  on  the  sea  cost  Welch  and 
Scotch.— 224.  2-3rds  Blaenavon  (cold- 
blast  Welch),  and  l-3rd  of  Scotch  in  equal 
proportions  from  the  Black  band  and  from 
theKed  Hematite,  is  a  very  good  mixture. 
— 230.  Is  convinced  that  metal  made  by 
the  hot-blast  would  be  as  good  as  from  cold 
blast  if  the  mine  were  properly  treated ;  but 
the  custom  in  Scotland  has  been  to  care  for 
quantity  not  for  quality.— 231-233.  The 
only  guarantee  against  inferior  metal  is  to 
contract  that  girders  shall  not  break  with 
less  than  a  apecified  weight,  and  to  cast  one 
more  than  is  required,  and  select  any  one 
for  trial,  and  if  it  fails  reject  the  whole. — 
234.  In  girders  not  subjected  to  vibration, 
considers  that  the  greatest  load  should  not 
exceed  l-3rd  of  the  breaking  weight;  in 
girders  for  railway  bridges,  l-4tb.-~236. 
Proves  girders  to  double  the  greatest  load. 
— 240.  For  girdera  of  n«w  forms  applies 
the  proof  by  dead  weight;  but  in  known 
forms,  uses  the  hydraulic  press  as  being 
more  conyenient,  fAiserving  the  amount  of 
deflection. — 242*  Considers  the  objection 
to  the  hjdravUe  press  obviated  by  the  use  of 
ctli^drical  instead  of  conical  valvfis> — 243. 
The  |pad  on  one  of  ^e  bottom  flanges  is  not 
objectionable,  provided  the  girder  does  not 
cant.— 244.  Tests  girders  sometimes  by  a 
weight  applied  to  one  of  the  bottom  flanges. 
—249.  Considers  a  span  of  about  50  feet 
as  the  limit  for  simple  cast-iron  girders. — 
250.  For  girders  to  support  a  quiescent  load 
would  make  the  section  of  the  top  flange 
l-6th  that  of  the  bottom. — 253.  In  a  rail- 
way bridge,  where  the  top  table  would  not 
be  supported  laterally,  would  make  the 
area  of  the  top  table  l-4th  that  of  the 
bottom. — 255.  In  a  railway  bridge  where 
the  top  table  is  supported  laterally,  makes 
the  area  of  the  top  flange  l-5th  that  of  the 
bottom. — 257.  The  top  flange  of  a  girder 
being  subject  to  compression  may  be  com- 
pared to  a  column ;  and  if  bent  ita  liability 
to  break  will  be  increased. — 260.  If  cir- 
cumstances required,  would  make  a  girder 
of  more  than  60  feet  long  in  one  piece ; 
roving  bridges  over  the  New  Birmingham 
Canal  are  80  feet  long,  cast  in  one  piece.-*— 
261.  In  wf)l-constructed  bridgeg  the  de- 
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flection  of  the  platform  ahonld  not  eanse  any 
injurf .— 262.  Considers  the  smallest  weight 
applied  impairs  the  elasticity  of  a  beun, 
and  that  a  girder  exposed  to  change  of  tem- 
perature and  vibration  will  swag,  and  that 
this  effect  will  go  on  increasing;  bat  he 
considers  that  the  only  diminntion  of 
strength  from  this  is  due  to  the  diminntion 
of  the  sectional  area  of  the  bottom  table ; 
bnt  that  in  cases  where  a  beam  is  not 
subject  to  change  of  temperatare»  it  would 
retain  its  original  position.— 264.  Instances 
some  girders  6  feet  long  for  supporting 
hoods  to  smiths'  forges,  which  are  warmed 
by  day  and  allowed  to  cool  at  night ;  they 
sway  nearly  3  inches  in  the  centre. — 26b. 
Considers  that  in  the  alteration  in  the 
arrangement  of  the  particles  of  iron  caused 
by  a  change  of  temperature  the  weight  takes 
advantage  of  the  change. — 266.  Does  not 
consider  that  removing  and  replacing  a 
weight  on  a  beam  continually  would  have 
quite  the  same  effect ;  mentions  that  anchors 
when  tested  take  a  week  to  regain  their 
original  position;  considers  alterations  of 
temperature  more  likely  to  produce  swagging 
than  vibration.— 267-273.  Thinks  that  rail- 
way girders  will  gradually  swag  and  must 
be  exchanged,  and  that  few  which  have  been 
10  years  in  use  have  not  swagged,  but  tliat 
their  strength  is  only  impaired  to  the  extent 
mentioned  above  ;  the  greater  the  inertia  of 
the  bridge  the  longer  would  the  action  be 
delayed.— -274.  Considers  the  mode  of 
supporting  the  roadway  on  one  side  of  the 
girder  to  be  wrong. — 275.  The  deflection  of 
a  girder  should  not  be  considered  with 
reference  to  the  span.— 279.  For  laige 
spans,  prefers  cast  iron  on  the  prin- 
ciple of  compression.  —  280-282.  Would 
make  straight  girders  for  large  spans  of 
several  castings  bolted  together  with  wrought 
iron  tension  rods  fixed  horizontally  along  the 
bottom  flange,  and  put  considerable  initial 
strain  upon  the  wrought  iron  bars,  that  the 
cast  iron  may  come  into  operation  when  the 
wrought  iron  is  under  a  considerable  degree 
of  tension,  so  that  the  ultimate  effect  from 
the  two  may  be  obtained.— 283,  284.  The 
expansion  produced  by  changes  of  tempe- 
rature being  only  a  differential  quantity, 
would  be  small  in  a  length  of  100  feet ;  and 
the  wrought  iron  being  more  eUstie  than 
oast  iron,  should  bear  it.— 288.  The  bow- 
string girder,  with  a  bow  of  cast  and  a 
string  of  wrought  iron,  would  be  cheap  and 
safe.— 290-292.  A  bridge  for  crossing  the 
Amo  is  being  made  of  straight  girders  on 
the  abof  ementioned  principle ;  the  wrought- 
iron  bars  are  under  a  tensile  power  of  six 
tons  per  square  inch. — 293-295.  In  process 
of  time  the  wrought  iron  would  stretch  1  -16th 
faich  in  10  feety  with  a  weight  of  10  tons. — 


296.  Would  not  let  rails  rest  (m  the  top  of  a 
wrought  iron  riveted  girder  without  a  paeoe 
of  wood  between. — 297.  Girders  n&ade  of 
separate  castings  should,  in  addition  to  bolts* 
have  a  wrought-iron  tie-bar.— ^00.  Soft 
timber  between  the  rails  and  girders  irill 
prevent  danger  from  vibration.— ^303.  Coin- 
siders  alteration  of  temperature  aa  likely  to 
subject  wrought  iron  ginlers  to  a  great  deal 
of  undue  compression  and  extension.— 306. 
Thinks  experiments  on  impact  and  vibratiom 
desiiable.— 308-318.  Believes  that  wnmglit 
iron  is  rendered  crystaUine  byatneeeHkn 
of  slight  blows  at  a  low  temperature,  and 
has  observed  that  the  older  axles  are  tlw 
more  crystalline  they  are;  also  remarks, 
that  if  the  thread  of  a  screw  be  eat  on  a 
bar  of  fibrous  iron,  the  tapped  part  will 
break  with  a  more  crystalline  fracture  than 
the  other.  Shafts  in  mill-work  break  and 
exhibit  a  crystalline  structure.— 319-323. 
Thinks  cold  hammering  injurious  to  axks 
from  tending  to  make  them  crystallina,  and 
also  from  producing  a  strain  l&e  that  pro- 
duced by  straightening  castings  by  haamof 
ing.  Would  prefor  their  hel^  finished  at  a 
high  temperature  to  being  annealed.  Cold 
hammered  axles  may  be  detected  by  their 
appearanoe.^24.  Thinks  experiments  on 
long-continued  deflection  are  very  desiraUe. 
— 326.  In  estimating  the  strength  of  a  girder, 
adopts  as  the  greatest  weight  1^  tons  per  foot 
per  single  line  of  way ;  that  is,  half  a  ton 
per  foot  for  weight  of  platform  and  1  ton 
per  foot  for  weight  of  train ;  for  two  girden 
of  40  feet  span,  would  take  the  weight  at 
60  tons  distributed,  equal  to  30  tons  in  the 
centre.  Would  calculate  the  breaking  weight 
of  each  girder  at  60  tons  in  the  oentre,  and 
prove  them  to  30  tons. — 328-331.  Conaidefs 
that  with  a  carefully-laid  road  the  ddlectioa 
due  to  rapidly-moving  weights  is  leaa  than 
that  due  to  such  weights  at  rest,  from  the 
shorter  time  allowed  to  overcome  the  eis 
ineriim  of  the  bridge. — 332-333.  TliinkB 
there  has  been  a  great  want  of  fixed  prin- 
ciples in  the  construction  of  railway  bridges ; 
no  general  principle  has  been  laid  down ; 
whilst  one  engineer  is  satisfied  with  one 
amount  of  proof,  another  adopts  six  tiasea 
as  much. — 334.  In  making  contraeta  for 
railway  chairs,  stipulates  that  the  mixtaie 
he  uses  when  cast  into  a  bar  of  a  certain 
form  shall  break  with  a  specified  weight*— 
338.  Is  inclined  to  think  the  oastinga  fnm 
the  air-fumacea  better  than  those  fhnn  tiie 
cupola,  but  the  difference  is  very  minute. 

Hemty  Griuell,  B»q»,  Iron-founder  and 
machinist.  —  342.  Amongst  other  large 
works,  is  at  present  construeting  a  buBt 
girder  bridge  for  a  span  of  121  feet ;  it  is 
12  feet  high,  and  weighs  100  tons;  it  haa 
been  proved  to  108  tons  diitriboted  over  it. 


lobkin'b  patbnt  eog-bbatbb. 
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penshre. — 392.  WmiM  gnaniitee  a  straight 
girder  with  top  and  bottom  flange  to  bear 
-^48*  Has  not  studied  the  eliemical  oon- 
•titution  of  iron.^349.  Prefers  a  miztnre 
of  iron  for  castings.-— 350.  The  mixture 
depends  on  the  state  of  the  marlcets;  and 
from  old  iron  being  so  plentiful  in  London, 
pig-iron  is  not  considered  so  much  as  in  the 
country. — 351.  Mixes  Scotch  iron,  old  iron, 
cold-blast  Welch  iron,  the  proportions  being 
dependent  on  the  appearance  of  the  frac- 
tures ;  for  cylinders  a  larger  proportion  of 
cold-blast  iron  is  used  than  for  girders. — 
355.  Considers  London  castings  15  per  cent, 
stroager  than  country  ones,  from  the  use  of 
old  iron. — 356.  Hot-bbst  iron  when  mixed 
is  as  good  as  cold-blast,  but  alone  it  is  not 
to  be  depended  on. — 357.  The  proportions 
for  mixtures  are  so  dependent  on  the  quali- 
ties of  iron,  that  he  is  guided  by  the  appear- 
ance of  the  fractures  in  determining  tliem. 
— 358.  Considers  he  could  mix  iron  so  as 
to  make  a  casting  bear  any  weight  in  reason. 
—359.  Could  not  tell  hot-bhst  from  cold- 
blast  iron  from  the  fracture. — 360.  The  pro- 
portion of  stress  to  strength  varies  with  the 
section  of  the  girder  and  &e  strains  to  which 
it  is  subjected ;  generallj  considers  the  load 
should  be  l-8rd  the  breaking  weight  for 
railway  bridges. — 363.  Handed  in  the  rule 
be  adopts  in  calculatiog  the  strength  of 
girders.— 364.  Has  made  limple  and  com- 
pound girders. — 365.  Would  make  a  girder 
in  one  casting  50  or  60  feet — 367.  Con- 
aiders  a  level  top  flange  a  waste  of  metal.— 
368.  In  designing  a  girder,  judges  by  the 
eye  of  the  probable  struns  it  would  be  sub- 
ject to,  and  then  calculates  the  strength, 
and  alters  the  form  so  as  to  obtain  the  great- 
cat  strength  with  the  least  quantity  of  metal. 
— 369.  Adopts  the  double  T  section,  the 
bottom  flange  being  largest.  370.  Girders 
may  be  proved  by  a  lever  or  an  hydraulic 
preas ;  the  latter  is  what  he  usually  adopts, 
and  it  is  as  certain  as  the  lever  when  cor- 
rectly made. — ^372.  Does  not  think  a  girder 
win  bear  the  same  weight  if  applied  only  on 
one  flange  as  if  applied  to  both  equally. — 373. 
Proves  girders  to  find  out  whether  the  cast- 
ings is  sound,  and  so  applies  the  proof  to 
the  top.— 374.  Has  oever  noticed  that  length 
of  time  or  change  of  temperature  makes 
beams  swag. — 377.  For  compound  girders 
prefers  the  built  girder. — 385.  Considers 
half  an  inch  deflection  may  be  allowed  in 
every  20  feet  of  length;  can  regulate  the 
deflection  by  the  mixture  of  iron  he  uses  ; 
would  not  consider  a  beam  injured  by  a  de- 
flection of  Uiree-fourths  of  an  inch  in  20  feet, 
if  it  returned  to  its  original  position. — 387. 
For  large  spans  when  not  tied  by  expense  or 
height,  would  generally  prefer  a  built  girder. 
—•390.  But  tliiikB  that  an  arch  is  a  strooger 
form  than  a  straight  girder,  but  more  ex- 


any  amount  of  pre8Sttre.«-393.  Would  not 
hesitate  to  use  one  for  a  span  of  200  feet; 
thinks  it  would  bear  any  weight  that  could 
come  on.— 394.  Does  not  think  impact  and 
vibration  would  affiBct  large  bolts  and  rivets, 
but  that  where  no  more  than  just  the  ne- 
cessary strength  is  put  in,  every  jar  would 
tend  to  loosen  them.— 396.  Thinks  vibra- 
tion dangerous  to  wrought  iron ;  vibration 
takes  much  more  eff!ect  on  wrought  iron 
than  on  cast  iron.— 397.  Has  observed  in 
crane  chains  an  alteration  in  tlie  structure 
of  the  iron,  after  a  few  years'  use ;  instead 
of  its  breaking  with  a  black  tensile  appear- 
ance, it  breaks  short  and  white  like  cast 
iron ;  it  is  changed  from  beautiful  malleable 
iron  to  the  appearance  of  very  good  cast 
irbn.-^02.  Cold  hammering  will  also  pro- 
duce this  effect  on  cast  iron,  but  it  can  be 
restored  very  nearly  to  its  original  texture  by 
annealing. — 404.  Feels  convinced  wrought- 
iron  girders  will  become  altered  to  a  crystal- 
line texture  by  vibration.-~405.  Knows  no 
esse  of  cast  iron  becoming  altered,  or  break- 
ing from  vibration  alone.— 411.  Has  not 
given  his  attention  to  axles.— 412.  Hss  made 
numerous  experiments  on  iron  of  all  sorts 
and  mixtures.— 418.  Considers  that  if  the 
form  of  a  girder  be  given,  he  could  mix  the 
iron  for  making  it  to  such  a  degree  of  nicety, 
that  he  could  guarantee  any  amount  of  de- 
flection, and  carry  any  load  required  in  mo- 
deration. Attaches  the  greatest  value  to 
old  iron,  but  not  to  differences  in  pig 
iron ;  considers  all  Scotch  iron  to  be  much 
of  the  same  quality,  except  one  or  two  sorts, 
which  are  very  superior. — 419.  The  metal 
for  mixtures  must  be  selected  witli  great 
judgment. — 421.  Does  not  consider  it  neces- 
sary to  try  the  relative  strengths  of  the  dif- 
ferent sorts  of  metal  before  mixing,  but 
judges  of  the  proportions  by  the  fracture.-— 
422.  A  good  mixture  would  be  l-3rd.  hot- 
bktst  iron,  1.3rd.  old  iron,  and  l-3rd.  filae- 
navon  Welch  iron,  but  he  does  not  confine 
himself  to  one  particular  mixture. 

{T9  be  eaniinued.) 


LORKIN'b  patent  KQO-BBATSn. 

(See  mntet  p.  238.) 

The  specificatioD  of  this  valuable  ad- 
dition to  domestic  furniture  describes 
numerooB  forms  in  which  it  may  be  con- 
Btracted,  but  ail  possessing  this  common 
feature — that  they  enable  the  user  to 
efibct  the  trituration  or  beating-up  of  the 
egg  (or  other  viscous  or  gelatinous  sub- 
stance) in  incomparably  less  time  than  the 
same  operation  can  be  performed  by  band 
in  the  usual  way — that  is,  with  a  fork  or 
whisk,  in  an  open  and  plain-surfaced  yes- 


k1.  IteronnQntdcMribediMdwbwli 
viU  prebablj  be  found  tlia  moU  tuittble 
fiv  niiitnl  uM  (in  priTiic  bmili-   -' 

ItrnreHDicd 

t<.    tig.  1  ill 


■kvatifw  of  U,  oitb  tbe  lid  mowtm,- 

S.  3  »  plu ;  and  fig.  4  ft  tepanUa  pUn 


A  A  ii  ■  cjlindrici]  tcucI,  fomed  of 
wood,  eirtbenwire,  meUl,  or  other  luitible 
miteriil,  to  tiie  Inner  lurficc  of  which  there 
■ra  (ffiied  tbrea  rowi  of  pTojeeling  pirn  or 
better*  B,  B,  B,  Hie  in  aeb  row,  which  nre 
10  pltMd  In  rebtioa  to  one  >notlwr,  th«t 
HwM  of  «h1i  row  coma  oppoiite  to  the  In- 
tinaedlata  iptce*  between  the  beiEeri  of  the 
opporita  row.  C  ie  the  lid,  which  has  two 
Wifaationa  D  D,  which  take  Into  a  groove 
BBforMdiatheltpoftheTeiMil.  When 
tha  lid  le  pnt  on,  the  pro}ectloii)  D  D  are 
iDMMad  into  the  opaDingi  e  t.  tfanragh  wbl^ 
thart*iB  adnlniok  Into  the  gtotm  EE, 
wheranpoD,  br  torning  the  litt  ■  little  ronnd, 
it  bacoBM*  ascaretr  and  doMl;  fixed  in  iti 
pUee.    The  portion*  «f  the  egg 


described,  the  nuel  <■  then  taken  In  the 
band,  and  ■faiken  to  and  fro  with  ancb  a 
degree  of  force,  ■■  to  eanae  the  contenti  to 
be  drifen  «ncce«i»elj  a|ainit  the  top  aad 
bottDin  and  tidei  of  the  Tciael,  daring  which 
operation  tfee  beaten  B  8  bteik  up  and 
commiante  the  mateiiali,  and  easic  then 
to  Biiume  the  tritoiated  and  froUi^  atale 

la  one  of  the  other  vuietief  described, 
the  oTliodriul  TCMcl  ic  fitted  iiuide  with 
two  dinphragmi  of  wire  gMuc,  the  wir** 
of  whhdi  Moduoe  the  nine  breakinf  op 
or  tritnrtfliifi  acdon  m  ia  eSected  br  the 
projecting  j*i«  at  better*. 

Another  farm  of  beater  it  glTen.  ttatcd 
to  be  "  Bpecially  luited  ^  bieiktiu  np 
Urge  qtuutitiet  at  a  tiw/'  io  vUcli  a 


d  pot  «a  ta  aboTt      Urge  qtuutitiet  at  a  tjigf, 
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rotary  motion  is  substituted  for  ihe  reel- 

rating  actbi^  of  the  other  inatrumenta. 
this  loodlBoitioa  the  beaters  are 
attadbed  to  «  apindie,  to  which  a  rotary 
iDOtiOB  IB  giTon  hyacnok  handle,  ana 
aometimea  the  apeed  in  multiplied  hy  the 
addition  of  wheel  gearing. 

CMm^^l  do  not  raetriet  myself  to  the 
rnunber,  sise,  poiitioii,  or  order  of  arrioige- 
meDt  of  tlie  beaters  employed  In  the  said 
instrnmeiit  or  apparatns,  or  to  making  the 
aame  wholely  or  partially  of  any  particular 
material  or  materials,  or  to  any  specific 
means  of  ghing  a  redprocating  or  rotary 
or  whiiUng  motion  to  the  same,  but  that 
what  I  daim  is  the  beating  or  triturating  of 
Tiaonous  or  gelatinoua  substances  by  meant 
of  an  inatrument  or  apparatus  coniisting  of 
a  cylinder  (or  other  suitable  Tessel)  contain- 
ing in  the  inside  thereof  projecting  beaters 
or  faitentidal  diaphragms  as  bdbre  de* 
scribed* 


BtlTnm  NAYIOAnON   IN  TBI   VKITBD 
eTATBS. 

(Prom  **  Dr.  LardneT*!  Railway  Economy.") 

The  rlTer  nayigation  of  the  United  States 
b  on  a  acale  commensurate  with  the  extent 
of  their  territory.  The  diTision  of  the  coun- 
try east  of  the  All^hanies,  forming  the 
Atlantic  States,  is  draSied  by  a  Tast  number 
of  rivers,  of  the  first  and  second  class,  sll 
navigable  for  vessels  of  considerable  bur- 
then, the  principal  of  which  are  the  Hudson, 
the  Delawarci  the  Susquehanna^  the  Con- 
neetieut,  the  Potomac,  the  James,  the  Roan- 
oke, the  Savannah,  and,  to  the  southwards, 
the  Atamala  and  the  Alabama. 

The  western  division  is  drained  by  the 
Missisrippi  and  Its  hundred  tributaries,  na- 
vigable for  vessels  of  great  tonnage  far  seve- 
ral thousands  of  miles. 

Besides  the  internal  communication  sup- 
plied by  rivers,  properly  so  called,  a  vast 
apparatus  of  water  transport  is  derived  from 
the  geographical  character  of  the  extensive 
coast,  stretching  for  about  four  thousand 
miles,  from  the  Gulf  of  St.  Lawrence  to  the 
delta  of  the  Mississippi,  indented  and  ser- 
rated in  every  part  with  natural  harbours 
and  sheltered  bays,  fringed  with  islands, 
forming  sounds,  throwing  out  capes  and 
promontories,  which  inclose  arms  of  the  sea, 
in  which  the  waters  are  free  from  the  roll  of 
the  ocean,  and  which,  for  all  the  purposes 
of  internal  navigation,  have  the  character  of 
rivers  and  lakes.  The  Hoes  of  communica- 
tion, formed  by  the  vast  and  numerous 
rirers,  are  eompleted  in  the  interior  by 
eiudna  of  lakes,  presenting  the  moat  exten- 


sive bodies  of  fresh  water  in  the  known 
world. 

Whatever  may  be  the  dispute  maintained 
among  the  historians  of  art  as  to  the  con- 
flicting claims  for  the  invention  of  steam 
navigation,  it  ia  an  incontestible  faot  ^at 
the  first  steam-boat  practically  exhibited  for 
any  useful  purpose,  was  placed  on  the  Hnd^ 
son,  to  ply  between  New  Vork  and  Albany, 
in  the  beginning  of  the  year  1808.  From 
that  time  to  tiie  present,  this  river  has  been 
the  theatre  of  the  most  remarkable  series  of 
experiments  on  locomotion  on  water  ever 
recorded  in  the  history  of  man. 

The  Hudson  rises  near  Lake  Cbamplain, 
the  easternmost  of  the  great  chain  of  lakes 
or  inland  seas  which  extend  from  esst  to 
west  across  the  northern  boundary  of  the 
United  States.  The  river  follows  nearly  a 
straight  course  southwards  for  250  miles, 
and  empties  itself  into  the  sea  at  New  York. 
The  influence  of  the  tide  is  felt  as  far  as 
Albany,  above  which  the  stream  begins  to 
contract.  Althouj;h  this  river,  in  magni- 
tude and  extent,  is  by  no  means  equal  to 
several  others  which  intersect  the  States,  it 
u  nevertheless  rendered  an  object  of  great 
interest  by  reason  of  the  importance  and 
extent  of  its  trade.  The  produce  of  the 
State  of  New  York,  and  that  of  the  banks  of 
the  lakes  Ontario  and  Erie,  are  transported 
by  it  to  the  city ;  and  one  of  the  most  ex- 
tensive and  populous  districts  of  the  United 
States  is  supplied  with  the  necessary  im- 
ports by  its  waters.  A  large  fleet  of  vessels 
IS  constantly  engaged  in  its  navigation ;  nor 
is  the  tardy  but  picturesque  sailing  vessel  at 
yet  excluded  by  the  more  rapid  steamer. 
The  current  of  the  Hudson  is  said  to  average 
nearly  three  miles  an  hour ;  but  as  the  ebb 
and  flow  of  the  tide  are  felt  as  far  as  Albany, 
the  passage  of  the  steamers  between  that 
place  and  New  York  may  be  regardt^  as 
equally  affected  by  currents  in  both  direc- 
tions. The  passage,  therefore,  whether  in 
ascending  or  descending  the  river,  is  made 
in  the  same  time. 

This  river  is  navigable  by  steamers  of  a 
large  class  as  far  as  Albany,  nearly  150 
miles  above  New  York. 

Attempts  have  been  made,  but  hitherto 
without  much  success,  to  push  the  naviga- 
tion a  few  miles  higher,  as  far  as  the  im- 
portant town  of  Troy.  The  impediments 
arising,  however,  from  the  shallowness  of 
the  river  appear  to  be  so  aerions,  that  Albany 
has  continued » and  probably  will  continue, 
to  be  the  limit  of  steam  narigation  in  this 
direction. 

The  steam  navigation  of  the  Hudson  is 
entitled  to  attention,  not  only  because  of  the 
immense  traffic  of  which  it  is  the  vehicle, 
bnt  because  it  forms  a  aort  of  model  for 
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moft  of  the  riTon  of  tlie  AtUntle  ttetes. 
This  BftTigatioA  ii  conducted,  tf  will  be 
leeiif  in  a  manner  and  on  a  principle  altoge- 
ther different  from  that  which  prcTails  on 
the  Miiiiulppi  and  its  tribntariei. 

In  the  iteam-TCMeU  need  on  these  riven, 
no  other  strength  or  stabilitj  Is  required 
than  is  snffieient  to  enable  them  to  float  and 
bear  a  progressfre  motion  through  the  water. 
Not  having  to  enconnterthe  agitated  surface 
of  an  open  sea,  they  are  svpplied  with  nei- 
ther rigging  nor  sails,  and  are  bnllt  excln- 
dvely  with  a  view  to  speed.  Compared  with 
sea-going  steamers,  thej  are  slender  and 
weak  in  their  stmetnre,  with  great  length  in 
proportion  to  their  beam,  and  a  very  small 
draught  of  water. 

The  position  and  form  of  the  machinery 
are  affected  by  these  dreomstanoes.  With- 
out the  necessity  of  being  protected  from  a 
rough  sea,  the  engines  are  placed  on  the 
deck  in  a  comparatively  elevated  situation* 
The  cylinders  of  large  diameter  and  short 
stroke,  almost  invariably  nsed  in  sea-going 
ships,  are  rejected  in  these  river  boats,  and 
the  proportions  are  reversed,— a  compara- 
tively small  diameter  and  a  stroke  of  great 
length  being  adopted.  It  is  but  rarely  that 
two  engines  are  used.  A  single  engine, 
plsced  in  the  centre  of  the  deck,  drives  a 
crank  placed  on  the  axle  of  the  enormous 
paddle-wheels.  The  great  magnitude  of 
these  latter,  and  the  velocity  imparted  to 
them,  ensble  them  to  perform  the  oflfioe  of 
fly-wheels,  and  to  carry  the  engine  through 
its  dead  points  with  but  little  perceptible 
inequality  of  motion.  The  length  of  stroke 
adopted  in  these  engines  supplies  the  means 
of  using  the  eipansive  principle  with  great 
effect. 

The  steamers  which  navigate  the  Hudson 
are  vessels  of  great  magnitude,  splendidly 
fltted  up  for  the  accommodation  of  passen- 
gers ;  and  this  magnitude  and  splendour  of 
accommodation  have  been  continually  aug- 
mented from  year  to  year  to  the  present 

time. 

****** 

Within  the  last  ten  years  contiderable 
changes  have  been  mtde  in  the  proportion 
and  dimensions  of  the  vessels  navigating  this 
river ;  all  these  changes  having  a  tendency 
to  augment  their  msgnitude  and  power,  to 
diminish  their  draft  of  water,  and  to  increase 
the  play  of  the  es^antive  principle.  In- 
creased length  and  beam  have  been  resorted 
to  with  great  success.  Vessels  of  the  largest 
dais  now  draw  only  as  much  water  as  the 
smallest  drew  a  few  years  ago  :  4  ft.  6  in.  is 

now  regarded  as  the  maiimura. 

•        •**•* 

It  is  not  only  in  dimensions  that  these 
vessels  have  undergone  improvements.  Tlie 


exhibition  of  the  beautifUly  fli^slied  ma- 
chinery  of  the  English  Atlantic  steamers  did 
not  fail  to  exdte  the  emulation  of  the  Ameri- 
can engineers  and  steam-boat  propridofrs, 
who  ceased  to  be  content  with  the  compara- 
tively rude  though  efliclent  stmotiire  of  the 
mechanism  of  tiieir  steam-boats.  All  the 
vessels  more  recently  conatmcted  are  «o- 
cordingly  finidied,  and  even  decorated,  In 
the  most  Iniurious  manner.  In  reelect  of  the 
accommodations  which  they  afford  to  pesKO- 
gers,  no  water  communication  in  any  coon- 
try  in  the  world  can  compare  with  theni. 
Nothing  can  exceed  the  splendour  and 
luxury  of  the  fiimitnre.  SEUc,  Tdvet,  and 
the  most  expensive  carpeting,  mirrors  of 
immense  magnitude,  gilding  and  carving,  are 
used  profnsdy  in  their  decorationa.  Even 
tiie  engine-room  in  some  of  them  is  Uned 
with  mirrors.  In  the  AUda,  for  example, 
the  end  of  the  room  containing  the  ma- 
chinery is  composed  of  one  large  mirror,  in 
which  the  movements  of  tho  highly-flaished 
machinery  are  reflected. 

All  the  new  and  largest  dau  of  steaasers, 
such  as  the  Itaae  Newimh  the  MmuHk 
Hudiom,  the  New  Woridt  the  Oreffom,  sad 
the  Aiidaf  are  capable  of  running  from 
20  to  22  miles  an  hour,  and  make,  on  an 
average,  18  miles  an  hour  without  the  kaat 
effort.  These  extraordinary  speeds  are  ob- 
tained usually  by  rendering  the  boilen 
capabliB  of  carrying  steam  from  40  to  50  lbs. 
pressure  above  the  atmosphere,  and  by 
urging  the  fires  with  fanners,  worked  by  an 
independent  engine,  by  which  the  furnaces 
can  be  forced  to  any  desired  extent. 

It  is  right  to  observe  here,  that  this  ex- 
treme increase  of  speed  is  obtdned  at  a 
disproportionatdy  increased  consumption  of 
fuel.  When  the  speed  is  increased,  the 
space  through  which  the  vessel  must  bepro- 
{Mtlled  per  minute  is  increased  in  the  same 
proportion  :  and,  at  the  same  time,  the  re- 
sistance which  the  moving  power  has  to 
overcome  is  augmented  in  the  proportion  of 
the  square  of  the  speed.  Hence,  the  effect 
to  be  produced  by  the  moving  power  per 
minute,  is  increased  by  two  csuses :  first, 
the  actual  resistance  which  it  has  to  over- 
come is  augmented  in  the  ratio  of  the  square 
of  the  speed ;  and,  secondly,  the  space 
through  which  the  moving  power  haa  to  act 
agdnst  this  resistance  in  each  minute  Is 
increased  in  the  ratio  of  the  speed.  Tlius, 
the  total  expenditure  of  moving  power  per 
minute  will  be  augmented  in  the  proportion 
of  the  cube  of  the  speed. 

Let  us  suppose  tbe  speed  to  be  inerensed, 
for  example,  from  16  to  21  miles  an  hour: 
the  power  to  be  expended  per  minute  to 
produce  this  effect  must  be  increased  m  the 
ratio  of  the  cube  of  18  to  the  cube  of  21, 
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or,  what  ii  tlia  nme,  in  the  ratio  of  the 
cube  of  6  to  the  cube  of  7 1  that  is,  in  the 
ratio  of  216  to  348,  or  m  3  to  5  rerj 
nearly. 

Hence,  if  the  famaees  could  be  worked 
with  equal  eooDomy,  an  inereaied  con* 
anmption  of  ftiel  per  hour  woold  be  neoei- 
aary  in  the  proportion  of  3  to  5 ;  bat  tl&e 
waate  inenrred  hy  nrging  the  blowers  bo  aa 
to  prodnee  a  aiiufficiently  ylTid  combustion 
ia  80  great,  tliat  it  is  practically  found  that 
the  oonsumption  of  fad  is  increased  in  a 
mneh  higher  ratio  than  that  which  resolts 
from  the  increased  resistaace;  and,  in- 
deed, in  some  casea  that  the  increase  of 
three  or  four  miles  an  hour  on  18  miles 
will  cause  nearly  triple  the  consumption  of 
foeL 

Much  of  tiie  efficiency  of  these  engines 
arisea  from  the  applicatimi  of  the  ezpansiTO 
principle;  but  to  this  there  has  been 
hitherto  a  limit,  owing  to  the  inequality  of 
the  aetioB  of  the  piston  when  urged  by  ex- 
panding steam  on  the  crank.  When  the 
•team  is  cut  off  at  less  than  half-stroke,  the 
foroo  of  the  piston  is  diminished  before  the 
termination  of  the  stroke  to  less  than  one- 
half  its  original  amount.  This  inequality  is 
aggruTafeed  by  the  relatire  position  of  the 
crank  and  eonnecting-rod,  the  lererage  di- 
miniahing  in  nearly  the  same  proportion  as 
the  power  of  the  piston  diminislies.  On 
this  account  it  has  not  been  found  generally 
practicable  to  cut  off  the  ateam  at  less  than 
half-stroke. 

A  recent  improvement,  invented  by  Cap- 
tain Erioason,  is  directed  to  remove  this  de- 
fect. The  steam  ia  worked  suoeessirely  in 
two  cylinders  of  different  magnitudes,  aa  in 
the  enginea  of  Woolf  and  BUimblower,  but 
without  allowing  the  acdon  of  the  first 
piston  to  impair  the  effect  of  the  second ; 
and  the  arrangement  of  the  connection  be- 
tween the  piston  and  the  crank-shaft  ia 
such,  that,  notwithatandtng  the  ezpanaion 
of  the  steam  to  from  20  to  30  timea  ita 
original  volume,  the  action  on  the  crank  ia 
asore  uniform  than  in  the  common  crank 
engine,  even  when  worked  without  ez- 
panaion. 

The  effect  of  thia  arrangement  ia  reported 
to  be  a  saving  in  ttie  consumption  of  fuel  of 
very  large  amount.  A  small  trial-engine  of 
ten-horses  power  is  stated  to  have  been 
worked  by  the  consumption  of  15  lbs.  of 
ooal  per  hour,  being  at  the  rate  of  l^lb. 
per  horse  per  hour. 

It  must  lie  observed,  in  relation  to  the 
navigation  of  these  eaatem  rivers,  that  the 
occurrence  of  explosions  is  almost  unheard 
of.  During  the  last  ten  years,  not  a  aingle 
cataatrophe  of  that  kind  haa  occurred  on 
tliem,  although  eylindrioal  boilers  10  feet 


in  diameter,  and  eoBsposed  of  plating  live- 
sixteenth's  of  an  inch  thick,  are  commonly 
u»ed  with  steam  of  60  lbs.  pressure  above 
the  atmosphere. 

It  will  be  seen  by  the  Table  given  above 
that  the  paddle-wheela  used  on  these  rivers 
have  extraordinary  magnitude.  There  Is 
nothing  particular  in  their  construction. 
The  split  paddle-lKMrd,  wliich  was  adopted 
about  ten  yeara  aince,  haa  been  diacontinued, 
and  has  given  way  to  the  simple  and  con- 
tinuous paddle-board.  Theae  boarda,  how- 
ever, are  generally  placed  alternately  at 
greater  and  leaa  diatances  from  the  centre, 
aomewbat  like  a  break-joint.  Wooden 
apokes,  with  cast  iron  centre  pieces,  are 
generally  adopted. 

The  steam  is  universally  worked  with  ex- 
pansion, the  valvea  for  its  admission  and 
emission  lieing  moved  independently  of  each 
other.  A  separate  engine  is  generally  pro- 
vided for  driving  the  blowers,  and  a  cylin- 
drical fan-blower  ia  employed  for  each 
boiler.  Some  of  theae  blowers  are  10  feet 
in  diameter,  being  driven  by  a  crank  placed 
on  their  axle,  which  receivea  its  motion  from 
the  smaU  independent  engine. 

The  great  power  developed  by  these  river 
engines  is  due,  not  so  much  to  the  magnitude 
of  their  cylinders,  as  the  pressure  of  steam 
used  in  them.  The  New  Worlds  one  of 
the  most  recently-constructed  boata,  has  a 
cylinder  76  inches  in  diameter,  and  15  feet 
stroke.  The  steam  haa  40  lbs.  pressure  in 
the  boiler,  and  is  cut  off  at  half  atroke. 
The  wheela,  wliich  are  45  feet  in  diameter, 
make  16  revolutions  per  minute.  The  speed 
of  the  drcumferenoe  of  the  wheel  will  there- 
fore be  25  miles  an  hour ;  ao  that,  if  the 
apeed  of  the  boat  be  20  milea  an  hour,  we 
have  the  difference,  five  miles,  giving  the 
relative  movement  of  the  edge  of  the  pad- 
dle-boarda  through  the  water. 

To  ascertain  the  power  developed  by  these 
engines,  let  us  suppose  the  mean  effective 
pressure  on  the  piston,  taking  into  account 
the  vacuum  produced  by  the  condenser,  and 
auppoaing  the  steam  to  be  cut  off  at  half- 
atndce,  to  be  40  lbs.  per  square  inch,  the 
area  of  the  piston  being  4536  square  inches, 
and  the  stroke  15  feet ;  the  piston  moves 
throagh  30  feet  daring  each  revolution  of 
the  wheels;  and  since  16  revolutions  take 
place  per  minute,  we  shall  find  the  effective 
force  developed  by  the  piston  by  multiply- 
ing its  area,  4536,  by  twice  the  length  of  the 
atroke,  which  ia  30,  and  by  16,  which  ia  the 
number  of  revolutiooa  per  minute.  This 
product  multiplied  by  40,  the  namber  of 
pounds  effective  pressure  per  square  Inch, 
gives  87,091,200  lbs.  raised  one  foot  high 
per  minute,  as  the  power  devdof  ed  by  the 
engine.  This  is  equivalent,  according  to  the 
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ordinarf  mode  of  e^prening  steam  power 
to  2640  Jiones  power. 

Whateiier  allowenoei  therefore,  may  be 
made  for  friction,  &c.y  it  ii  dear  that  the 
effsctiTe  power  thus  obtaioed  muat  be  greater 
than  anything  hitherto  ezecnted  on  water. 

The  increase  of  the  dimeaaions  of  theie 
Teaaels  and  their  machinery  haa  been  at- 
tended with  a  greatly  augmented  economy 
of  fnel. 

On  comparing  the  Hendrii  Hudmrn,  for 
«iwmple,  with  the  TYoy  (a  Teaiel  formerly 
well-know,  plying  between  New  York  and 
Albany),  it  haa  been  found  that  when  the 
speed  of  the  former  is  rednced  to  an  eqoa^ 
lity  with  that  of  the  latter,  the  trip  between 
New  York  and  Albany  being  performed  |n 
the  same  time,  the  former  consumed  13  tons 
of  coal  while  the  latter  consumed  20  tons ; 
yet  the  displacement  of  the  Hendrii  Hud- 
eon,  owing  to  its  increased  dimensions,  is 
nearly  twice  that  of  the  Troy. 

The  ease  with  which  these  Teasels  of  ex- 
traordinary length  and  beam  and  small 
draft  move  through  the  water  is  very  re- 
markable. The  results  of  their  perform* 
ance  show  that  the  resistance  per  square 
foot  of  immersed  midship  section  ia  not 
perceptibly  increased  by  the  increaaed  length 
of  the  Teasel,  and  the  consequently  augmented 
aurfaoe  and  friction*  This  anomaly  has  not 
been  explained,  but  it  is  certain  that  the 
increased  length  does  not  diminish  th^ 
effect  of  the  moTing  power  in  any  percepti- 
ble degree* 

Practical  cTideuce  of  the  economy  arising 
from  this  increase  of  power  and  dimensions 
is  supplied  by  the  fact  that  the  proprietors 
of  the  Hudson  steam -boats  reduced  their 
tariff  for  passengers,  as  well  aa  for  freight, 
aa  they  increased  the  size  of  their  Teesels. 

PrcTiousIjt  to  1844,  the  lowest  farp 
between  New  York  and  Albany,  145  miles, 
was  4s.  4d.  (one  dollar).  At  preaent  the 
fare  is  2s.  2d.,  and  for  an  additional  sum 
of  the  same  amount  the  passengers  can  com- 
mand the  luxury  of  a  separate  atate-room. 
When  the  splendour  and  magnitude  of  the 
accommodation  is  considered,  the  magni- 
ficence of  the  furniture  and  accessories,  the 
cheapness  and  Inxurionsness  of  the  table 
(each  meal,  supplied  on  the  most  liberal 
scale,  costing  only  2s.  2d.),  it  will  be  ad- 
mitted that  no  similar  example  of  cheap 
locomotion  can  be  found  in  any  part  of  the 
world.  Paasengers  may  there  be  tran- 
sported in  a  floating  palace,  surrounded  witii 
all  the  couTeniences  and  luxuries  of  the 
most  splendid  hotels  at  the  rate  of  20  miles 
an  hour,  for  less  than  ooe-sizth  of  a  penny 
per  head  per  mile  I 

It  la  not  an  uncommon  occurrence,  during 
the  summer  to  meet  iadxTiduals  on  board 


these  bootSf  who  bate  lodged  themielfw 
there  permanently  during  a  certain  part  0I 
the  aeaaon,  inatead  of  establishing  them- 
seWes,  as  is  customary,  at  aome  of  the 
hotels  in  the  towns  on  the  banks  of  the 
riTer.  Their  daily  expepsea  in  the  boat  tie 
as  follows:— 
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ExdnsiTe  use  of  state-inoom,  &c« 

Breakfast,  dinner,  and  supper    . 

Total  daily  expense  for  board," 

lodging,     attendance,     and 

traTclling  IftO  miles  at  from 

18  to  20  miles  an  hour 

Such  accommodation  Is,  on  tiie  whols, 
more  eoonomical  tiian  an  hoteL  The  atnte- 
room  is  as  luxuriously  furnished  aa  the  asoat 
handaome  bedroom,  a^d  is  more  spaeiooa 
than  the  room  in  packet  ships  similaily 
designated. 

To  obtain  an  adequate  notion  of  the  font 
and  structure  of  one  of  the  first-class  steam- 
boata  on  the  Hudaon,  let  it  be  auppoaed 
that  a  boat  is  constructed  similarin  fdrm  to 
•  Thaooes  whenry,  but  above  300  feet  long 
and  25  or  30  feet  wide.  Upon  this  let  a 
platform  of  carpentry  be  lud,  projeetiQg 
seTcral  feet  upon  either  side  of  the  boat,  and 
at  stem  and  stem.  The  appeaiuQee  to  the 
eye  will  then  be  that  of  an  immense  nft, 
from  250  to  350  feet  long,  and  aome  30  or  40 
feet  wide.  Upon  this  flooring  let  «s  imagine 
an  oblong,  rectangular  wooden  ereetiott» 
two  stories  high,  to  be  raised.  Intiie  lower 
part  of  the  boat,  and  under  tiie  flooring  joat 
mentioned,  a  long  narrow  room  ia  ooa- 
atructed,  haTing  a  aeries  of  ^berths  at  either 
aide,  three  or  four  tiers  high.  In  the  centra 
of  this  flooring  is  usually,  but  not  always, 
inclosed  an  oblong,  rectangular  apace,  w]&- 
in  which  the  ateam  madiinery  is  placed, 
and  this  inclosed  space  is  continued  up- 
wards through  the  structure  raised  on  the 
platform,  and  Is  intersected  at  a  certain 
height  aboTc  the  platform  by  the  ehaft  vtr 
axle  of  the  paddle-wheels. 

These  wheels  are  propelled,  generaliy,  by 
a  single  engine,  hut  occasionally,  aa  la 
European  states,  by  two.  The  paddle- 
wheela  are  uaually  of  great  diameter,  Tsryiag 
from  30  to  40  feet,  according  to  the  magnitude 
of  the  boat.  In  the  wooden  buildiug  ndeed 
upon  the  platform  already  mentioned,  is 
contained  a  magnificent  saloon  deToted  to 
ladies,  and  to  tluise  gentlemen  who  accom- 
pany them.  0?er  this,  in  the  upper  story, 
is  constructed  a  row  of  small  bedrooms, 
each  handsomely  furnished,  which  those 
passengers  oan  hare  who  deaire  seduaion, 
by  psying  a  amall  additional  fare. 

The  lower  eppartment  ia  commonly  oaed 
as  a  dining  or  brealnfiut-room* 
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In  wnie  bMts  the  wheels  are  propelled 
by  two  engines,  which  are  placed  on  the 
platform  which  OTcrhangs  the  boat  at  either 
side,  each  wheel  being  propelled  by  an  in- 
dependent engine ;  the  wheels  in  this  case 
acting  independently  of  each  other,  and  with- 
out a  common  shaft  or  axle.*  This  leayeathe 
entire  space  in  the  boat,  from  stem  to  stem, 
free  from  machinery.  It  is  impossible  to 
describe  the  magnificent  **eoup  d*€Bil" 
which  is  presented  by  the  immense  apparent 
length  when  the  communication  between 
them  is  thrown  open.  Some  of  these  boats, 
as  has  been  already  stated,  are  upwards  of 
300  feet  long,  and  the  uninterrupted  length 
of  the  saloons  corresponds  with  tiiis. 

This  arrangement  of  machinery  is  at- 
tended with  some  practical  adTantages,  one 


of  which  is  a  facility  of  turning,  as  the 
wheels,  acting  independently  of  each  other, 
may  be  driven  in  opposite  directions,  one 
propelling  forwards  and  the  other  back- 
wards, so  that  the  boat  may  be  made  to  turn, 
as  it  were,  on  its  centre.  Although,  from 
the  great  width  of  the  Hudson,  no  great 
difficulty  is  eneountered  in  turning  the 
longest  boat,  yet  cases  occur  in  which 
this  power  of  revolution  is  found  extremely 
advantageous. 

Another  advantage  of  this  system  is,  that 
when  one  of  the  two  engines  becomes 
accidentally  disabled,  the  boat  can  be  pro- 
pelled by  the  other. 

The  general  appearance  of  the  Hudson 
steamers  is  represented  in  the  annexed 
engraving  of  the  Iron  Witeh 


No  spectacle  can  be  more  remarkable 
than  that  which  the  Hudson  presents  for 
several  miles  above  New  York.  The  skill 
with  which  these  enormous  vessels,  measur- 
ing from  300  to  400  feet  in  length,  are  made 
to  thread  their  way  through  the  crowd  of 
ehippiog,  of  every  description,  moving  over 
the  face  of  these  spacious  rivers,  and  the 
rare  ooourrenoe  of  accidents  from  collision, 
are  truly  admirable.  In  a  dark  night  these 
boats  run  at  the  top  of  their  speed  through 
fleets  of  sailing  vessels.  The  bells  through 
which  the  steersman  speaks  to  the  engineer 
scarcely  ever  cease.  Of  these  bells  there 
are  several  of  different  tones,  indicating  the 
different  operations  which  the  engineer  is 
commanded  to  make,— such  as  stopping, 
startiog,  revershig,  slackening,  accelerating, 
&c  At  the  slightest  tap  of  one  these  of  bells, 
these  enormous  engines  are  stopped,  or 
started,  or  reversed  by  the  engineer,  aa 
though  they  were  the  plaything  of  a  child 
These  vessels,  proceeding  at  16  or  18  miles 
an  hour,  are  propelled  among  the  crowded 


shipping  with  so  much  skill  as  almost  to 
grass  tibe  sides,  bows,  or  stems  of  the 
vessels  among  which  they  pass. 

The  difficulty  attending  these  evolutions 
by  a  vessel  such  as  the  New  World,  for 
example,  125  yards  long  and  12  yards  wide, 
may  be  easily  imagined  ;  and  the  prompti- 
tude and  certainty  with  which  an  engine 
whose  pistons  are  76  inches  in  diameter,  and 
whose  stroke  is  5  yards  in  length,  is 
governed,  must  be  truly  surprismg. 

The  navigation  of  the  other  rivers  of  the 
Atlantic  States  differs  in  nothing  from  that 
of  the  Hudson  and  its  collateral  branches, 
except  in  the  extent  of  their  traffio  and  the 
magnitude  and  power  of  the  steamers.  The 
engines,  in  all  cases,  are  constructed  on  the 
condensing  principle;  and  although  steam 
of  40  or  50  lbs.  above  the  pressure'  of  the 
atmosphere  is  frequently  used,  it  is  worked 
expansively,  and  a  good  vacuum  is  always 
sustained  behind  the  piston  by  means  of  the 
condenser* 
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msmma  jktril  18,  1850. 

Hbnbt  Watson,  Newcastle-upon-iyne,  The  waterway  of  these  improved  valves  or 

brass-founder.    For  improvemenU  in  vahet  cocks  Js  opened  or  closed  by  moving  up  or 

and    cocki.      Patent  dated,  October,    12  down  a  conieally-shaped  block  or  key,  to 

1849.  the  inclined  surfaces  of  which  are  attached, 


*  Tba  steam-boat,  Smpirif  vhich  was  recently  lost  by  eolUtion  with  another  vessel,  was  thus  con- 
structed. 
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hj  meani  of  bolts  and  screwi,  pieces  of 
leather,  gatta  percha,  or  other  suitable 
flexible  and  elastic  material.  The  desired 
motion  is  communicated  to  the  key  by  a 
screw-rod,  which  ia  turned  in  one  or  other 
direction,  according  as  the  waterway  is  to  be 
closed  or  opened.  When  the  rubbing  sur- 
faces or  elastic  materials  are  worn  out  fresh 
ones  are  to  be  substituted  in  their  stead. 

Clami.— Facing  the  inclined  surfaces  of 
the  block  or  key  with  yielding  or  flexible 
materials. 

MiCHAXL  Fitch,  Chelmsford,  Essex, 
patent-salt-manufacturer.  For  improve" 
menu  in  baking  breads  hieeuiU,  and  other 
mattert,  which  improvements  are  applies 
able  for  drying  goods.  Patent  dated  October 
12,  1849. 

These  improTcments  consist  in  placing 
the  furnace  or  heating  apparatus  within 
the  OTen  or  drying  [chamber  instead  of  on 
the  otttaide,  as  has  hitherto  been  custom- 
ary, and  causing  the  flues  to  communicate 
with  the  chimney  to  prevent  the  producta 
of  combustion  from  mingling  with  the 
atmospheric  air  of  the  oven,  which  is  to  be 
constructed  of  fire  clay  or  of  iron-plates,  with 
spaces  between  to  prevent  loss  of  heat.  In 
the  drawings  which  accompany  the  specifi- 
cation, the  OTen  is  represented  as  having  the 
furnace  in  the  lower  part  with  fines  on  each 
side,  which  extend  from  one  end  to  the 
i»ther,  and  open  into  the  chimney.  Above 
the  furnace  are  fixed  any  convenient  number 
of  shelves,  on  which  the  articles  to  be  baked 
are  placed.  Care  is  to  be  taken  to  leave 
spaces  between  the  edges  of  the  shelves  and 
the  sides  of  the  oven.  Air  is  admitted  to 
the  interior  of  the  OTcn  and  furnace,  and 
regulated  as  desired  by  means  of  suitable 
doors.  In  large  ovens  or  drying-chambers 
two  or  more  furnaces  may  be  used  as 
required. 

C/!atm.— The  mode  of  heating  ovens  as 
described. 

CoRNKLius  BoNNBLL,  Kcmpsey,  Wor- 
cester, engineer.  For  certain  improvements 
in  rotary  engines,  to  be  worked  by  steam  or 
other  means:  and  also  m  the  construction 
qf  carriages,  vessels,  or  other  vehicles  to  be 
worked  by  the  said  improvements  in  rotary 
enginas  or  other  motive  power,  and /or  the 
machinery  connected  therewith.  Patent 
dated  October  12,  1849. 
The  patentee  describes  and  cUims : — 
1.  A  rotary  engine.  The  body  of  this  en- 
gine consista  of  a  steam  casing  in  the  shape  of 
an  ellipse  or  circle,  which  is  keyed  upon  a  hol- 
low shaft,  and  contains  a  cylinder  also  keyed 
(but  eccentrically)  upon  the  same  shaft. 
The  external  periphery  of  the  cylinder  and 
the  internal  periphery  of  the  casing  are  in 
immediate  contact  at  a  point  on  the  yertxcal 


light  line,  passing  through  the  centre  of  the 
hollow  shaft,  and  on  either  side  of  this  point 
are  two  ports  by  which  steam  ia  admitted 
and  exhausted.  The  cylinder  is  fitted  (in 
the  same  right  line)  with  two  sliding  piatona, 
which  are  kept  in  contact  with  the  interior 
circumference  of  the  casing  by  two  plungers 
placed  behind  them.  These  plungers  are 
pushed  outwards  so  as  to  maintain  the  con- 
tact between  the  pistons  and  the  casing,  by 
the  elasticity  of  steam  or  fluid  admitted 
behind  them  through  the  hoUow  abaft. 
Steam  is  admitted  by  one  of  the  ports,  and 
acting  on  the  piston  which,  for  the  time 
being,  projects  beyond  the  circumference  of 
the  cylinder,  forces  it  round,  and  escapes  by 
the  other  port.  The  action  of  the  ahaft 
may  be  reversed  by  admitting  steam  through 
the  port  which  previously  served  for  the 
exhaust.  When  it  is  desired  to  apply  tkia 
rotary  engine  to  the  exhaustion  or  forcing 
of  air  or  gases,  rotary  motion  b  com- 
municated  to  the  shaft,  and  one  of  the  ports 
connected  to  the  source  of  supply  and  the 
other  to  the  escape. 

2.  A  mode  of  propelling  boats  and 
carriages  by  means  of  a  flexible  rail  or  rope 
which  is  made  fast  at  both  ends,  and 
extends  the  whole  length  of  the  intended 
course  of  the  boat  or  carriage.  Thia  flexible 
rail  or  rope  is  passed  between  a  pair  of 
grooved  or  other 'rollers  which  are  to  be 
driven  by  the  improved  rotary  engine.  In 
case  of  a  boat  tlie  wheels  are  supported 
in  a  well,  built  in  the  centre  of  it,  while 
in  the  case  of  a  carriage  they  are  sup- 
ported in  the  under  or  any  other  suitable 
part  thereof. 

JuLBS  Li  Bastibr,  of  Paris,  France, 
gentleman.  J^  certain  improvements  m 
machinery  or  apparatus  for  printing.  Pa- 
tent dated  October  12,  1849. 

CSaims,-^!,  Printing  tissues,  papers,  and 
other  fabrics  with  one  or  more  colours  by 
the  upper  surface  of  a  moveable  cylindrical 
table  in  conjunction  with  one  or  several 
printbg  rollen. 

2.  AlU  arrangement  of  apparatus  for  caus- 
ing the  moveable  table  to  approach  or  recede 
from  the  printing  rollera,  and  for  maintain- 
ing the  constant  gearing  of  the  cogs,  by 
which  these  said  rollers  are  put  in  motloa 
independently  of  the  approaching  or  reced- 
ing of  the  moveable  table. 

3.  Constructing  printing  rollers  oat  in 
relief,  and  apparatus  for  regulating  their 
respective  positions  relative  to  the  moveable 
cylindrical  tables. 

4.  An  arrangement  of  machinery  for  ad- 
justing and  marking  the  engraving  on  printed 
rollers  by  the  application  of  drawing  points, 
scoopers,  and  carriage  supporters,  either  for 
the  purpose  of  making  on  the  said  printing 
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rollers  oertaia  engra^ingi,  ieraping>  diTidlogt 
or  taraiog  them. 

5.  Feeding  printing  rollers  by  means  of 
an  endless  web  of  cloth  or  felt,  to  supersede 
colour  rollers. 

6.  The  application  of  machinery  and  ap- 
paratus for  printing  with  one,  two,  three, 
four,  fire,  and  even  a  larger  namber  of 
colours,  and  also  the  union  of  two  ma- 
chines. 

Jaicss  Banistrr,  Birmingham,  manu- 
facturer. Ftr  a  etrtam  improvement  or 
eeriain  in^nroowmet^U  in  htb$$  for  loeomo^ 
tkfe  and  other  boUere.  Patent  dated  Octo- 
ber 12,  1849. 

The  improTcmeats  which  are  sought  to 
be  secured  under  this  patent  relate ;  Ist.,  to 
the  manufacture  of  compound  tubes  for 
locomotive  and  other  boilers ;  and,  2nd.,  to 
a  mode  of  uniting  tubes  of  copper,  brass, 
and  other  alloys  of  copper. 

1.  The  compound  tubes  are  each  made  of 
three  separate  tubes  of  copper,  iroo,  and 
brass,  which  are  of  different  diameters,  in 
order  that  they  may  fit  one  within  the 
other,  the  copper  outside,  the  brass  inside, 
and  tiie  iron  between  the  two.  The  com- 
pound tube  is  then  placed,  while  in  an  an- 
nealing state,  upon  a  tapering  mandril,  and 
drawn  through  a  series  of  dies  where  the 
different  metals  will  be  brought  into  close 
contact  with  each  other.  A  tube  thus  formed 
will  have  the  advantage  of  presenting  cop- 
per to  the  action  of  the  water,  brass  to  the 
action  of  the  fire,  and  will  possess  the  rigi- 
dity of  iron.  When  the  heat  is  to  pass  over 
instead  of  through  the  tubes,  then,  of 
course,  the  brass  must  be  placed  outside 
and  the  copper  inside. 

2.  The  mode  of  uniting  tubes  of  copper 
or  brass,  and  the  alloys  of  copper  is  as  fol- 
lows:— ^The  metal  plate  is  bent  into  the 
form  of  a  tube,  and  the  edges  thus  brought 
together  are  diamfered  away  by  an  angular 
file  so  as  to  form  a  kind  of  trough.  The 
inside  of  the  tube  is  then  filled  with  sand, 
and  the  outside  covered  with  the  same  sub- 
stance, with  the  exception  of  the  trough. 
The  tube  is  heated  to  a  red  heat,  and  melted 
metal  of  the  same  nature  is  poured  into 
the  trough,  the  edges  whereof  will  be  partly 
fused,  and  therefore  subsequently  united. 
The  superfluous  metal  is  afterwards  removed 
by  a  circular  saw  or  otherwise. 

Ctatme, — 1.  The  manufacture  of  com- 
pound tubes  for  locomotive  and  other  boilers. 

2.  The  mode  of  joining  the  seams  of 
tabes,  of  copper,  brass,  or  any  other  of  the 
aUoy  of  copper,  for  locomotive  and  other 
boilers. 

JoBN  Mercbii,  Oakenshaw,  Lancaster, 
gentleman,  and  Wtlliam  Bltth,  Holland- 
bank,  in  the  same  county,  manufacturing 
chemist.    For  imprwemente  in  certain  ma- 


teriate  to  be  Meed  in  the  proeeee  ^  dyeing 
and  printing.  Patent  dated  October  12, 1849. 
This  invention  consists  in  making  double 
salts  in  a  solid  or  concrete  state,  composed 
of  the  oxide  of  tin,  or  stannic  acid,  phos- 
phoric acid,  arsenic  or  arsenious  acid,  and 
soda,  and  which  are,  or  may  be  called,  phos- 
pho-stannate  of  soda,  or  arsenio-stannate  of 
soda,  &c.    These  double  salts,  in  a  dry  or 
solid  state  are,  when  dissolved  in  water,  to 
be  used  for  all  purposes  in  dyeing   and 
printing  cottons,  moussline-de-laines,  and 
other  fabrics,  for  which  stannate  of  soda  hu 
been  hitherto  employed ;  and  although  the 
patentees  prefer  the  arsenio-stannate  of  soda, 
they  state  that  any  of  the  double  salts  of 
phosphoric  acid  and  arsenic  or  arsenious 
acid,  with  soda,  potash,  or  ammonia,  may 
be  used.    This  arsenio.stannate  of  soda  is 
formed    by    adding    to    stannate  of  soda 
arseniate  of  soda  (composed  by  fluxing  or 
heating  equal  quantities,  by  weight,  of  white 
arsenic  and  nitrate  of  soda),  in  quantities 
to  produce  the  strongest  concrete — this  is 
equivalents  of  srsenic  or  arsenious  acid  and 
stannic  acid.  For  this  purpose  they  heat  1  gal- 
lon of  stannate  of  soda  liquor  of  50''  Twad- 
dle's hydrometer,  in  an  iron  vessel  over  a 
fire,  and  mix  with  it  1}  lbs.  of  arseniate  of 
soda  prepared  as  before  described.    A  por- 
tion of  the  thin  liquor  is  taken  out,  and 
dropped  on  a  cold  plate  or  stone ;  and  if  it 
concretes,  the  whole  may  be  poured  out  into 
a  suitable  receptacle,  to  allow  it  to  cool  and 
become  solid.    The  patentees  do  not  con- 
fine themselves  to  this  particular  mode  of 
adding  the  arseniate  or  phosphate  of  soda 
(if  the  phosphate  is  desired),  as  the  arseniate 
or  phosphate  may  be  added  before  the  tin 
or  soda  is  made  into  stannate  of  soda,  and 
the  arseniate  or  phosphate  of  soda,  or  arse- 
nious acid,  may  be  added  before,  along  with, 
or  after  the  oxide  of  tin  or  stannic  acid  is 
united  with  the  soda. 

€7alm.— The  sole  use  and  manufacture  of 
double  solid  or  concrete  salts  composed  of 
arsenic  or  arsenious  acid,  and  stannic  acid, 
and  soda,  potash,  or  ammonia ;  and  phos- 
phoric add  and  stannic  acid,  and  soda,  pot- 
ash, or  ammonia. 

William  Stbdman  Gillbtt,  Wilton- 
street,  Grosvenor-plsce,  Esq.  For  tm- 
proffemente  in  packing  pietone,  etuffing' 
boxeet  elidee,  and  other  parte  of  machinery, 
and  in  forming  bearinge^  and  in  maktng 
eylindere  and  other  forme  of  metal.  Patent 
dated  October  12,  1849. 

This  inventioi»  consists  in  forming  the 
packings  of  pistons  of  a  number  of  "  dished 
discs"  of  any  soft  or  anti- friction  metal  in- 
terposed between  top  and  bottom  ones  of 
brass  or  some  other  hard  metal.  The  discs 
are  pressed  or  held  together  by  screw- 
ing    down   the    top    plate  of  the   piston, 
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whereby  it  bears  apon  the  exterior  edges  of 
the  discs »  and  keeps  them  in  contact  with 
the  inner  circumference  of  the  cylinder  until 
they  loose  their  dished  form  and  become 
flat ;  after  which  they  may  be  removed,  and 
fresh  ones  substituted  In  their  stead.  In 
packing  rods  and  making  stuffing-boxes,  it 
is,  of  course,  the  inner  edges  ef  the  discs 
that  are  dished,  and  against  which  the 
plate  'presses.  The  patentee  states,  that 
it  will  be  obvious  to  every  practical  engineer 
that  the  same  principle  of  construction  may 
be  applied  so  as  to  serve,  at  the  same  time, 
as  stuffing-boxes  and  bearings  for  axles  and 
machinery  in  general.  To  make  cylinders, 
and  other  forms  of  metal  where  great  strength 
is  required,  but  which  are  not  subject  to 
wear,  such  as  hydrostatic  cylinders,  it  is 
proposed  to  use  an  internal  cylinder  (although 
not  absolutely  necessary),  around  which  are 
placed  a  number  of  dished  discs  of  metal 
held  together  by  top  and  bottom  plates 
screwed  together. 

Chim.  —  Employing  a  series  of  dished 
discs,  or  plates  of  metid,  for  packing  pistons, 
stuffing-boxes,  slides,  and  other  parts  of 
machinery,  and  for  forming  bearings,  and  for 
making  cylinders  and  other  forms  of  metal* 
JoBKPH  Johnson,  Huddersfield,  York, 
bricklayer,  and  Job  Cliffs,  of  the  same 
place,  iron- founder.  For  improvementa  in 
/wmacut  or  in  the  meam  qf  preumting 
atnoke.  Patent  dated  October  12,  1849. 
The  patentee  describes  and  claims— 

1.  A  peculiar  construction  of  furnaces 
for  heating  atmospheric  air  by  introducing 
it  through  a  hollow  chamber  or  flat  pipe 
placed  immediately  over  the  ftirnaoe,  or  in 
any  other  convenient  part  thereof,  into  a 
hollow  arch  or  chamber  constructed  near 
the  bridge  of  the  furnace,  and  causing  it  to 
issue  therefrom  and  commingle  with  the  pro- 
ducts of  combustion,  and  consequently  con- 
sume them  by  supplying  them  with  the 
necessary  quantity  of  oxygen.  The  ineom- 
bustible  and  noxious  vapours  are  exhausted 
by  a  fan  through  a  chamber,  wherein  they 
are  subjected  to  the  action  of  water  or  other 
chemical  agent,  and  absorbed. 

2.  The  employment  of  the  hollow  arch  or 
chamber,  eiUier  in  combination  with  the 
preceding  arrangement  or  with  any  other 
for  efieeting  a  Uke  purpose. 

3.  The  employment  of  a  second  hollow 
bridge,  in  combination  with  the  precedfaig 
arrangement,  which  is  supplied  with  heated 
atmospheric  air,  whence  ^t  escapes,  and 
mingles  with  the  products  of  combustion  in 
the  flue. 

Charlbb  Rowlbt,  Newall-street,  Bir- 
mingham, button  manufacturer.  For  cer^ 
tain  improvementt  in  apparatnt  for  weotr- 
ingf  and  m  ortieleM  to  be  attached  to  dreetee. 
Patent  dated  October  12,  1849. 


The  patentee  describes  and  claims— 

1.  A  mode  of  making  weavers'  mslla  with 
tools  which  were  described  in  the  specifi- 
cation of  a  patent  granted  to  himself  and 
James  Turner,  November  15, 1842,  Ib  such 
manner  that  the  edges  thereof  shall  be 
rounded  and  consequently  prevented  firom 
cnttmg  the  fabric 

2.  The  employment  of  one  Jaequard 
for  weaving  two  or  more  fsbrics,  Vy  causing 
the  cords  of  the  mounting  to  pass  through  a 
like  number  of  floors,  having  each  a  separate 
loom,  and  connecting  the  different  working 
parts  of  the  looms  by  means  of  toothed 
gearing,  in  order  that  they  may  receive  syn- 
chroneous  motion. 

3.  The  application  of  the  Jaequard  to 
produce  figures  on  corduroys  and  vel- 
veteens. 

4.  Making  four- holed  buttons  of  sheet- 
iron,  covered  with  zinc  or  other  suitable 
metal. 

5.  Attaching  shank  or  Florentine  buttons 
to  articles  of  dress  by  some  suitabls  elasti- 
cated fabric 

6.  Various  modes  of  making  shawl  or 
breast  pins,  and  fastenings  for  garters  and 
other  artides  of  dress ;  the  nudn  fSeatures  of 
which  are,  protecting  the  point  by  a  aheath 
when  out  of  use,  connecting  the  parts  by  aa 
elastic  chain,  and  rounding  the  edges  to 
prevent  injury  to  the  fsbrio;  also  a  mode  of 
stamping  the  fastenings  out  of  sheet  metaL 

John  Chubtofhxrs,  Havitree,  Devon, 
formerly  merchant  and  shipowner.  For 
improvemente  in  naval  architecture.  Pateat 
dated  October  12,  1849. 

Mr.  Christophers  describes  twenty-five 
difierent  improvements  in  constructing  and 
rigging  ships.  Among  the  most  notioeaUe 
of  these  are  the  foUowhig  :— 

1.  Placing  two  rudders  on  either  ride  of 
the  stem-post  in  the  bow  of  the  vesstily 
instead  of  at  the  stem,  as  hitherto,  snd 
placing  them  so  that  they  shall  be  totally 
submerged. 

2.  Ventilating  ships'  holds,  by  construct- 
ing waterways  ^tween  some  of  the  framesy 
to  allow  rain  or  fresh  salt  water  to  run  down 
from  the  deek,  and  also  air-passages  in  tbA 
same  manner  for  the  escape  of  aeriform 
vapours. 

3.  Two  new  forms  of  sail  called  "  oowsoB 
and  triangle,"  which  are  cut  something  in 
the  shape  of  equilateral  triangles,  tiie 
of  the  first  and  base  of  the  second 
uppermost,  and  rigged  to  occupy  the  plaee 
of  the  mainsail. 

4.  A  mode  of  arranging  and  fasteoiBg 
ships*  timbers. 

5.  Making  treenails  and  bolts  with  shoal- 
ders  and  collars. 

6.  Employing  double  planUag  for  ihm 
sides  and  decks. 
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7.  Supportiiig  thfl  bMUM  by  eohnut 
made  of  bar  iron* 

8.  Btrengtbeiiiiiif  the  kdion  by  atttddng 
iron  platee. 

9.  Making  masts  and  span  of  sereral 
kngtbs,  fitt&g  one  into  the  other,  and  en- 
cased in  an  iron  cylinder. 

10.  The  nse  of  a  mast  constructed  of  fife 
or  any  other  eooTenient  number  of  spars, 
arranged  in  the  form  of  a  pyramid,  with 
their  lower  ends  resting  on  cross  pieces 
sopported  on  the  kehMM,  and  the  upper 
ones  braced  together. 

12.  A  peculiar  construction  of  dead  eyes, 
twmed  by  the  patentee  '*  Uto  eyes." 

[Of  these,  Nos.  6,  7,  9,  and  10  strike  us 
at  onoe  as  bebg  of  the  class  of  "  modem 
antiques." 

RoBSKT  Larkin,  Ardwick,  Lancaster, 
machinist,  and  William  Hbnrt  Rhodxb, 
Openshaw,  Lancaster,  mechanic.  F6r  eer* 
tarn  hnprovemmt*  in  machinery,  and /br 
preparing,  spinning,  doubling,  <md  weaning 
cotton  and  other  Jtiroue  tubetancet.  Patent 
dated  October  12,  1849. 

The  specification  of  tliis  patent  embraces, 

1.  An  apparatus  for  conducting  slivers 
Into  cans. 

2.  ImproTcments  in  spindles  and  flyers, 
and  in  the  modes  of  supporting  them. 

3.  A  mode  of  constrpctiDg  and  working 
mules,  in  which  the  spindles  are  caused  to 
moTC  to  and  firo. 

4.  A  method  of  causing  the  bobbins  to  drag. 

5.  An  arrangement  for  taking  up  the  cloSi 
as  it  is  woven. 

Psram  Armand  Licomtr  di  Fontainb- 
MORBAT7,  South-street,  Finsbury.  For  im-' 
provemente  in  spinning  fibrous  substances. 
(A  communication.)  Patent  dated  October 
12,  1849. 

Gtetms.— -1.  Replacing  drums,  strings,  or 
straps,  in  every  kind  of  spinning  engine  by 
a  series  of  cog-wheels  to  put  the  spindles  In 
motion. 

2.  Certain  mechanical  arrangements  for 
stopping  and  re-setting  in  motion  iostanta- 
neously  partially,  or  singly,  and  at  will, 
either  one  or  more  spindles  of  all  kinds  of 
spinnhig  engines  without  stopping  the  work- 
ing of  the  spindle. 

Conrad  William  Finzbl.  of  BristoL 
For  certain  improvements  in  the  processes 
and  macMnerg  employed  m  and  applicable 
to  the  manufacture  qf  sugar.  Patent  dated 
October  12,  1849. 

Claims,—!,  A  mode  of  applying  steam 
or  liquids  to  centrifugal-acting  machines 
when  employed  in  the  manufacture  of  sugar. 

2.  A  mode  of  preparing  sugars  for  being 
operated  upon  by  centrifuj^-acting  ma- 
cninery. 

3.  A  mode  ol  obtaining  firom  the  yapour 
ariibig  from  the  vaeunm  pan  the  greater 


portion  of  the  iteeharine  matter  contained 
therein. 

[We  shaH  ghre,  in  an  early  Number,  a  ftiU 
description  of  these  improvements,  which 
promise  to  be  of  first-rate  importance  to 
the  sugar  manufkctnre.] 


Specifications  Due,  but  not  BnrolUd. 

Gborqb  Alois  Rinoblsow  « Essez«itnet, 
Strand,  Middlesex,  chemist.  For  a  compo* 
sition  or  preparation  for  destroying  vermin. 
Patent  dated  October  12,  1849. 

Thomas  Liobttoot,  Broad-Oak,  Lan- 
caster, chemist.  Far  in^frovements  in  print' 
ing  cotton  fakrUis.  Patent  dated  October 
12,  1849. 

RBCBNT  AMBRICAN   PATBMTS. 

(Selected  firom  the  Reports  of  Mr.  Keller,  in  the 
PTamMlin  Journal.) 

For  Improtbicents  ik  Mill  SsArr- 
iNO.    Edward  Bancroft. 

This  improvement  consists  in  making  the 
hangers  or  bearings  wUeh  sustain  the  ^afts 
in  such  a  manner  that  they  shall,  at  all 
times  and  under  any  drcumstances,  conform 
accurately  to  the  journals  of  the  shafts,  and 
at  the  same  time  not  be  more  liable  to  be 
thrown  "  out  of  line"  than  hangers  of  the 
ordinary  eonstruction ;  and  further,  in  mak- 
ing the  oil- catcher  form  a  part  of  the  box 
of  the  hanger,  by  casting  it  thereto,  thus 
giving  it  additional  strength  without  unne- 
cessarily increasing  its  weight. 

Claim. '-'Tho  general  arrangement  and 
construction  of  the  complete  hanger,  with 
or  without  the  oil-catcher  forming  a  part 
thereof. 

For  a  Method  of  Opening,  Shutting, 
AND  Fastbnino  Blinds.     Wcsley  Chase, 

This  invention  consists  in  casting  or 
otherwise  securing  pinions,  of  equal  size 
and  similar  form,  upon  the  stationary  and 
moveable  parts  respectively  of  butt  hinges, 
in  such  a  manner  that  they  will  both  be 
concentric  with  the  axis  of  the  hinge,  and 
parallel  with,  and  either  resting  upon  or 
near  each  other,  a  turning  rack  being  pro- 
vided which  takes  into  the  pinion  of  the 
moveable  part,  which  it  turns  when  moved 
longitudinallv  either  way,  end  giving  to  the 
door  or  blind  to  which  it  is  attached  a  cor- 
responding motion,  until  it  is  brought  into 
the  required  position,  when  the  rack  is 
turned  so  as  to  engage  its  teeth  in  both  the 
fixed  and  moveable  pinion,  which  thus  locks 
them  with  the  pitrts  of  the  hinge  to  which 
they  are  respectivdy  attached  firmly  toge- 
ther, and  in  this  manner  fastens  the  door, 
shut  or  open,  at  any  required  angle. 

Claim, — ^The  combination  of  the  turning 
rack  with  the  fixed  and  moveable  pinions 
attached  to  the  hinge. 
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Amed6e  Fnncit  Remond,  of  Birmingham,  for 
improvements  in  the  mannfacture  of  envelopes. 
April  15;  six  months. 

£dme  Augustin  Chameroy,  of  Paris,  for  Improve- 
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artificial  palates  and  gums,  and  in  the  mode  of  set- 
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15;  six  months. 
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manufitcturer,  for  a  new  or  improved  method  of 
making  tubing  of  copper  or  alloys  of  copper.  April 
15;  six  months. 

Charles  do  Bergue,  of  Arthur-street,  London, 
engineer,  for  certain  improvements  in  locomotive 
and  other  steam  engines,  also  In  buflbrs  for  railway 
purposes.    April  15;  six  months. 


John  Dove  Harris,  of  Leioetter,  mannfketimr, 
for  improvements  in  the  mano&ctnre  of  loopnl 
fabrics.    April  18;  six  months. 

William  Buckwell,  of  the  Artificial  Granite 
Works,  Battersea,  civil  engineer,  and  Geone  ' 
Fisher,  of  the  TafTball  BAilway,  Cardifl",  dvU  en^ 
neer,  for  improvements  in  the  construction  sad 
means  of  applying  carriage  and  certain  other 
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Atoaham  Moses  Harbe,  of  Birmingham,  clie- 
mist,  for  an  improved  mannfaeture  of  vegeisble 
fluid  te  be  used  in  the  production  of  artificial  light, 
and  in  lamps  or  burners  for  consuming  the  lane; 
which  vegetable  fluid  is  alao  applicable  lo'  the 
manufacture  of  lacker  or  varnish.  April  18;  six 
months. 

William  Hargreavea  the  younger,  of  Bradfoid, 
York,  iron-founder,  for  certain  Improvemeats  ia 
the  means  of  consuming  smoke,  parts  of  which 
improvements  are  also  applicable  to  the  generatiag 
of  steam.    April  lb;  six  monlhs. 
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FINZBl's  patent  IUPR0VKUBMT8  IN  TBI  IfAirVVAOTUmS  OV  8nOAK« 

(Patent  dated  October  12, 1849.    Specification  enrolled  April  13, 1850.    Patentee,  William  Flnzel,  of 

Bristol,  Sugar  Refiner.) 

The  most  important  of  these  improvements  has  reference  to  the  employment  of 
centrifugal- acting  machines  (commonly  called  **  Hydro-extractors")  to  the  desicca- 
tion and  purification  of  sugar.  Of  the  extraordinary  efficacy  of  these  machines  in 
freeing  substances  from  water  and  moisture,  the  reader  will  find  some  remarkable 
proofs  in  an  article  which  we  published  on  the  subject  two  or  three  years  ago  (vol- 
xUv.,  p.  420) ;  but  to  this  efficacy,  the  case  of  sugar  has  hitherto  proved  an  excep- 
tion, owing  to  the  meshes  of  the  rotating  wire-gauze  cylinder  becoming,  after  a  few- 
revolutions,  stopped  up  by  particles  of  the  sugar.  Mr.  Fiozel  has  now  succeeded  la 
overcoming  this  obstacle  completely,  and  thereby  rendered  the  desiccation  and  puri- 
fication of  sugar  by  centrifugal  action  so  perfect  a  process,  that  henceforth  there  is 
little  chance  of  any  other  being  employed. 

Mr.  Finzel's  specification  eooiDraces  two  other  improvements,  which,  tfaoufifh  of  sub- 
ordinate importance,  are  also  of  great  practical  value ;  we  insert  the  entire  doeament. 

Specification, 

Firstly.  My  invention  consists  in  a  mode  of  applying  steam  or  liqaida  to  machines 
used  for  separating  fluids  from  sugar,  by  means  of  centrifugal  force,  for  the  purpose 
of  clearing  and  keeping  clear  the  meshes  or  apertures  in  the  periphery  of  the  revolv- 
ing cylinders  of  such  machines.  Heretofore,  when  it  has  been  attempted  to  extract 
the  molasses  or  syrups  from  sugar  bv  centrifugal-acting  machines,  the  sugar  has  been 
found  speedily  to  clog  and  stop  up  the  meshes  or  apertures  in  the  periphery  of  the  re- 
volving cylinder  thereof,  and  tnus  materially  impede  the  operation  of  the  machinery. 

Now,  my  improvement  in  this  part  of  my  invention  has  for  its  object  the  over- 
coming this  difficulty.  Fig.  1  is  an  elevation,  partly  in  section,  of  a  centrifugal- 
acting  machine  such  as  is  now  in  common  use,  to  which  has  been  added  a  steam  box 
or  apparatus  constructed  according  to  my  said  invention.  Fig.  2  is  a  horizontal 
section  on  the  line  a  ^  of  fig.  1.  H  is  a  narrow  recess  for  receiving  such  steam  box 
or  apparatus,  which  is  formed  in  the  outer  easing  A,  and  is  about  the  same  hei^t 
as  the  revolving  cylinder  B.  H^  is  a  steam  box  or  chest,  which  is  placed  in  the  nid 
recess,  and  is  connected  by  a  pipe  II'  with  a  steam  boiler,  or  any  other  source  of 
steam  supply.  The  box  n^  is  perforated  with  small  holes  on  the  side  opposite  or 
facing  the  periphery  of  the  revolving  cylinder,  so  that  when  the  steam  is  let  on.  it 
projects  jets  of  steam  against  the  periphery  of  the  cylinder  as  it  revolves,  the  lids 
a^a^,  serving  to  prevent  such  steam  from  escaping  from  the  machine;  a  longltn- 
dinal  section  and  plan  of  the  box  are  given  separately,  on  an  enlarged  scale,  in  i^. 
3  and  4.  The  mode  of  operation  with  the  machine,  as  thus  improved,  may  be  thus 
exemplified : — The  sugars  intended  to  be  operated  upon  having  been  first  mixed 
with  molasses  or  syrups,  to  bring  them  up  to  a  proper  degree  of  consistency,  are 
then  placed  in  the  cylinder  B.  Motion  is  now  given  to  the  machine ;  and  after  it  has 
made  a  few  turns,  the  steam,  according  to  my  improvement,  is  to  be  let  on,  and 
allowed  to  issue  freely  against  the  external  surface  of  the  periphery  of  the  cylinder 
for  about  one  minute,  which  has  the  effect  of  clearing  and  keeping  clear  ^e  meshes 
or  apertures  of  the  periphery.  Then  (and  without  stopping  the  machine)  the  state 
of  the  sugar  contained  in  the  cylinder  may  be  ascertained  from  time  to  time  dnring 
the  process  by  raising  the  lids  a^  a^.  If  the  extraction  of  the  moisture  from  the 
sugar  appears  upon  inspection  to  be  impeded,  the  steam  is  to  be  again  let  on  for  « 
short  space  of  time,  for  the  purpose  of  clearing  the  meshes  or  apertures  as  beifore. 
The  rotation  of  the  machine  is  to  be  kept  up,  and  the  occasional  steaming  (when 
necessary)  repeated  till  the  whole,  or  nearly  the  whole,  of  the  syrup  or  flalil  is 
extracted  from  the  sugar ;  and  in  operating  upon  ordinary  sugars,  the  proeesi  will 
generally  be  completed  in  a  few  minutes.  Sugars  taken  from  the  evaporating  pui, 
after  partial  cooling,  may  be  placed  in  the  macnine,  and  operated  upon  in  this  WSj ; 
and  sugars  in  this  state,  of  course,  require  no  syruping  or  mixing. 

Instead  of  steam,  liquids  may,  by  means  of  my  invention  and  of  a  force  pump,  or 
other  similar- acting  machinery,  be  thrown  against  the  exterior  of  the  pertphery  of 
the  cylinder ;  but,  as  I  believe,  with  less  advantage,  and  I  prefer  steam  as  being,  in 
my  opinion,  more  advantageous. 

Seeon^y.  My  invention  consists  of  a  mode  of  preparing  such  sugars  as  reqoire 
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inizing  witb  liquid  before  being  werated  upon  in  such  centrirugtl  leting  mtcblne* 
u  Onllj  herembefore  meDtioned.  The  ftpparitui  which  I  employ  conaisU  of  a 
Tesscl  ni(h  a  terlea  of  *teain  pipci  fixed  therein,  and  of  a  centrifugal  aieve,  and  cen- 
trifugal drum,  fastened  on  one  common  shsft,  and  revolTing  in  such  veasel.  Fig,  5 
ts  a  tectianal  eletation  of  the  machine,  and  fig.  6  a  pUn.  A  ia  a  TeHCl  haying 
a  aCep,  a',  in  the  centre  of  iU  bottom,  and  in  which  the  abaft  B  revoivea.  CC  are 
perforated  iteam  pipes  placed  under  the  aieve  D,  as  abown ;  the  perforations  being 
so  placed  as  to  cause  the  steam  to  be  brought  into  contaot  with  the  particles  of  sugar 
thrown  through  the  aiere  D,  which  Is  made  of  an  iron  framework  I)>,  supporting  a 
wire  lieve,  H'.  The  meahes  of  the  wire  aieve  are  made  coarser  or  finer  aa  it  it  deeired, 
to  divide  the  cryatala  of  sugar  more  or  less  fluely.  Far  the  belter  division  of  any 
lumps  there  mav  be  in  the  sugar,  melal  poiot^,  i^,  are  fixed  to  eerve  this  purpose, 
As  tne  speed  with  which  the  machine  may  revolve,  without  throwing  the 


sugar  over,  will  depend  on  the  angle  or  degree  of  curvature  given  to  the  sides  of  the 
aieve,  D,  that  must  oe  regulated  to  suit  the  description  of  sugar  to  be  operated  upon. 
The  form  shown  will  be  found  sufficient  for  moat  augara.  K  receptacle,  G,  is  made 
U>  receive  such  lumps  as  may  happen  to  be  thrown  over  the  top  of  the  sieve,  from 
which  they  can  be  returned  into  the  machine.  £  is  a  small  centrifugal  drum,  which 
is  attached  to  the  spindle  S.  The  periphery  is  perforated,  and  has  diviaiona  or 
leaves  pr^ecling  inwarda  to  impart  to  the  fluid  the  centrifugal  force  of  the  speed 
given.  Ilie  shaft  B  is  hollow,  and  hai  perforations  onening  into  the  drum  £,  in 
order  that  the  liquid  may  pass  from  the  forner  into  the  latter. 

Fig.  8.  Fi(.  7. 


The  mode  of  operating  with  this  apparatus  Is  ss  follows:  The  inacliiBery  being 
caused  to  revolve,  and  steam  being  admitted  by  the  ^ipe  C  into  the  pipes  CC,  Ibe 
liquid  with  which  it  is  intended  to  mix  the  sugar  is  conducted  into  the  drum  E, 
through  Uie  hollow  shaft  B,  The  sugar  having  been  first  prepared  bv  the  lui&pi 
bein^ffoken  or  cmshed,  la  brought  to  the  centre  of  the  sieve ;  t£e  cfatiuufal  iclioB 
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of  the  maohine  throws  the  sugar  towards  the  outside  of  the  sieTe,  where  it  becomes 
divided,  and  is  forced  through  the  sieve.  In  this  divided  state  the  sugar  passes 
through  the  steam  issuing  from  the  steam  pipes  CC,  by  which  means  it  is  moistened 
and  prepared  to  receive  Uie  syrup  which  is,  at  the  same  time,  thrown  from  the  drum 
E,  and,  in  falling,  comes  in  contact  with  the  sugar,  and  thus  completes  the  mixing. 
The  quantity  of  liquid  with  which  it  is  intended  to  mix  any  given  quantity  of  •ugar 
must  be  so  regulated  in  its  admission  into  the  drum  £,  as  that  the  time  occupied  in 
passing  such  sugar  through  the  sieve  shall  be  the  same  as  the  time  occupied  in  pass- 
ing the  given  quantity  of  liquids  through  the  drum  E. 

Thirdly,  My  invention  has  relation  to  the  vacuum-pan  and  apparatus  connected 
therewith  ordinarily  used  by  sugar  refiners,  and  has  for  its  object  the  saving  of  a 
portion  of  saccharine  matter  which  is  now  carried  off  along  with  Uie  steam,  or  vapoar 
and  air,  in  the  ordinary  process  of  boiling.  Fig  7  is  an  elevation,  partly  in  section, 
of  a  vacuum-pan  with  this  branch  of  my  improvements  added  thereto.  A  is  the 
vacuum-pan.  B  the  head,  to  which  there  is  attached  a  copper  pipe  C,  which  leads 
to  a  condenser,  D.  Fig.  8  is  a  vertical  section  of  the  conaenser  D,  showing  its  in- 
ternal construction ;  and  fig.  9  is  a  cross-section  of  it  on  the  line  a  b.  D^  is  a  metal 
cvlinder  with  two  conical  ends,  D*D*,  separated  from  the  body  of  the  cylinder  by 
plates,  FF,  the  whole  being  securely  connected  together  by  bolts  and  nuts,  as 
shown.  EE  are  a  series  of  copper  pipes,  which  are  inserted  at  top  and  bottom  into 
the  plates  FF,  and  establish  a  free  communication  between  both  ends  of  the  cylin- 
der. G  is  a  pipe  by  which  cold  water  is  introduced  into  the  cylinder  DS  and  around 
the  pipes  EE.  H  is  a  pipe  for  carrying  off  the  overflow  of  water  from  D^.  J  is  a 
receiver  connected  with  the  bottom  of  the  condenser  by  a  pipe  K,  in  which  there  is 
a  stop- valve,  K',  acting  upon  the  crank  handle  K'. 

Fig.  10  is  a  plan  of  the  receiver  J,  with  the  top  removed,  showing  in  the  interior 
an  arrangement  for  evaporating  by  means  of  steam  pipes,  J*,  the  liquor  of  conden- 
sation, as  after  described.  L  is  a  pipe  which  forms  a  communication  between  the 
receiver  J,  and  a  second  condensing  vessel,  M.  This  vessel  is  divided  longita- 
dinally  near  to  the  top  by  a  perforata  plate  m,  which  is  supported  by  vertical  bear- 
ings, m'fli^  N  is  a  pipe  by  which  cold  water  is  supplied  to  the  upper  compartment 
of  the  condenser  M,  whence  it  descends  in  a  shower  through  the  apertures  in  the 
plate,  m,  into  the  midst  of,  and  condenses  the  aqueous  vapour  in  the  lower  compart- 
ment   O  is  a  pipe  which  leads  to  the  pumps. 

The  progress  of  the  operation  is  as  follows :  As  the  vapour  arieiog  from  the  vacuum- 
pan  passes  through  the  condenser  D,  a  portion  of  it,  together  with  the  sacofaarine 
nutters,  are  condensed  in  the  pipes  EE,  and,  falling  down  to  the  bottom  of  the  con- 
denser, flow  into  the  receiver  J,  in  a  state  of  a  weak  solution  of  sugar.  Steam  hting 
admitted  into  the  pipes  J*,  the  heat  thereof  (in  combination  with  the  action  of  the 
exhaust  pumps)  evaporates  the  solution  to  a  more  concentrated  state,  when  it  may 
be  drawn  off.  P  is  the  pipe  by  which  the  concentrated  solution  is  drawn  off,  and 
K^  a  tap  by  which  air  is  samitted  into  the  vessel  to  supply  the  place  of  the  liqnor 
drawn  off.  If  during  this  part  of  the  process  die  pumps  are  kept  still  in  action, 
there  must  be  a  stop  or  throtde- valve  employed  to  close  the  pipe  L. 

And  having  now  described  the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  I  declare  that  I  claim  as  my  invention, 

Firsi,  The  mode  of  applving  steam  or  liquids  to  machines  used  for  separating 
syrups  or  fluids  from  sugar,  by  means  of  centrifugal  force,  for  the  purpose  of  clear- 
ing and  keeping  clear  the  meshes  or  apertures  in  the  periphery  of  the  revolving 
cylinders  of  such  machines,  as  before  described ;  but  I  do  not  confine  myself  to  the 
piurticuUir  apparatus  described,  which  however  I  believe  to  be  the  best  adapted  for 
the  purpose. 

Seeondfy,  The  mode  hereinbefore  described  of  preparing  such  sugars  as  reqnire 
mixing  with  liquid  before  being  operated  upon  in  the  centrifugal  acting  machines 
firstly  before  mentioned. 

And,  Thirdly.  The  arrangement  or  combination  of  machioery  hereinbefore  de- 
scribed so  far  as  regards  the  combination  of  the  condenser  D,  with  the  other  parts 
of  such  machinery  for  the  purpose  of  obtaining  from  the  vapour  arising  from  the 
vaeunm-nans  the  greater  portion  of  the  saooharine  matters  contained  therein^  ia 
manner  More  described. 
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(Continued  from  p«g«  309.) 


PW«r  WUUmm  Barhw,  B$q.,  dfti  eogi- 
neer.— 425.  Hu  been  employed  chiefly  lat- 
terly on  the  Soath  Etitem  Railway.— 426. 
Haa  not  obaenred  mneh  difference  in  the 
Btrength  of  caatings.'— ^31 .  Hu  alwaya  made 
the  breaking  weight  of  girderi  fix  timea  the 
greateat  load  for  railway  bridgea.-— 434.  For 
other  worka  four  timea  wonld  be  tvflicient 
435.  ProTea  girdera   to  one-third   of  the 
breaking  weight,  or  doable  the  greateat  load. 
—  436.  Prefera  proving  them  with  actoal 
weight,  and  giving  acme  vibration  to  the 
beam  by  pnUing  on  the  weight.  —  440. 
Conaidera  girders  will  not  bear  the  aame 
weight,  when  resting  on  the  bottom  flange 
as  if  applied   at  top.— 441.  Has  in  oon- 
aeqnence  adopted  another  form  of  girder, 
detailed  in  Appendix  No.  1,  the  object  being 
to  make  the  bridge  one  complete  plate.— 
444.  Considers  40  feet  aa  the  limit  for  snch 
B  bridge.-^45.  Hu  made  one  over  a  rail- 
way at  Tonbridge  Wells.— 446.  Finds  that 
the  deflections  are  leas  than  he  calcnlated, 
from  the  aasistance   one   part  affords  to 
another.— 450.  Hu  not  observed  any  iojnry 
from  the  bending  of  Uie  joists  which  carry 
the  roadway  between  two   girders.^51. 
Has  not  noticed  any  increau  of  deflection 
from  a  permanent  load  or  from  changes  of 
temperatnie. — 452.    Allows  -g^h,  of  the 
span  for  the  deflection  of  a  girder.    The 
deflection  of  the  Godstone  Bridge  is  ^^^th 
of  the  span,  or  |ths  of  an  inch. — 454.  Pro- 
posM  40  feet  u  the  limit  fbr  aimple  cut- 
iron  girdera. — 456.  Used  a  level  and  levelling 
staff  for  obtaining  the  deflections  of  the 
Godstone    Bridge.  — 458.    Considers   the 
girdera  rest  so  ilrmly  on  their  beds,  that  the 
deflection  obaerved  ia  not  dne  to  any  yield- 
ing in  that  respect— 461.  Depends  on  Mr« 
Hodgkinson's  mlu   for  the  form  of  con- 
strnetion  for  girders. —462.  Hu  made  no 
ezperimenta  on  the  amonnt  of  torsion  cansed 
by  supporting  the  roadway  on  the  bottom 
flange  of  a  girder.^-464.  Considers  a  girder 
of  separate  castings  bolted  together  is  a 
good  mode  of  constmction  beyond  spans  of 
40  feet.-^67.  Wonld  not  use  that  method 
for  bridges  of  100  feet  span. — 468.  Wonld 
limit  girdera  eaat  in  one  piece  to  40  feet  span. 
—470.    Dou  not  consider  suspension  rods 
B  good  mode  of  combining  wrought  and  cut 
iron.    Wonld  lay  a  wrought-iron  rod  along 
the  bottom  flange.    Assistance  given  to  the 
extended  part  of  a  beam  is  more  effective 
than  when  given  to  the  compresaed  part.— 
474.  To  avod  a  large  mass  of  cut  iron,wonld 
lay  B  wrought  iron  rod  along  the  bottom 
flimgf .— 475.  Doea  not  considar  that   the 


different  ratu    of  expansion  wonld    pre- 
vent the  wrought  iron  coming  into  play.— 
476.  When  the  bridge  geta  much  load  it 
must  come  into  play.— 477.  Prefers  an  arch 
of  oast  iron  where  expense  or  height  is  not 
a  matter  of  oonaideration. — 476.  Is  making 
one  over  the  Surrey  Canal  of  three  piecu 
bolted  together.— 481.   Doea  not  consider 
the  vibration  on  a  railway  bridge  sufficient 
to  disturb  the  screws.— 484.  Does  not  con- 
sider that  there  is  much  difference  of  effect 
between  enginu  going  fut  or  going  slowly. 
Does  not  think  vibration  so  important  as  la 
imagined.— 485.   Fancied  he  observed  an 
increase  of  deflection   from  engines  going 
fut  i  there  was  a  great  deal  of  horisontid  jar. 
—486.  Which  he  attributes  to  blows  given 
by  the  engine  on   the  rails.— 487.    Some 
may  be  due  to  the  torsion  created  by  the 
weight  being  on  one  of  the  bottom  flanges. 
^-488.  Haa  not  observed  any  change  pro- 
duced in  the  internal  structure  of  iron  from 
repeated  blowa  at  a  low  temperature.  —489. 
Thinka  the  subject  an  important  one,  and 
that  experimenta  could  be  made  best  by 
breaking  beams  which  had  been  long  in  use. 
"-490.  Or  tuting  girders  whose  previous 
tut  had  been  recorded.— 492.  Enginea  and 
tendera  are  being  made,  weighing  together 
thhrty-two  tons.— 493.  Knginu  for  inelinu 
weigh  as  much   u  thirty  tons  without  a 
tender.— 494, 495.  In  utimating  the  grut- 
est  load  for  a  railway  bridge,  considers  it 
covered  with  a  train,  or  a  train  composed 
of  enginu.— 501.  Considers  the  Commis- 
sioners might  make  some  useful  experimenta 
on  the  Godstone  Bridge.— 503.  Hu  paid  at- 
tention to  wrought  iron  girders.^504.  It  is 
desirable  in  a  girder  to  concentrate  the  power 
of  ruistance  u  near  the  top  u  pouible,  and 
the  power  of  extenaion  as  near  the  bottom 
u  possible,  which  can  be  accomplished  in  a 
cut  iron  girder ;  but  in  wrought  iron  tnbe 
girdera  the  bottom  web,  which  dou  most 
work,  is  a  very  small  proportion  of  the  whole 
section.  —  505.    Prefers  wrought  iron,  or 
wrought  iron  combined  with  caat  iron  to 
ruist  comprusion,  to  cast  iron  alone.— 507. 
Considers  solid  sided  wrought  iron  girders 
an  imperfect  mode  of  construction.— 508. 
Thinks  the  top  of  tube  girders  should  be 
of  cast  iron.— 509.  For  a  large  span,  con- 
aidera wrought  iron  safeat — 510.  On  ac- 
count  of   the   uncertainty   of    cut   iron 
would  make  a  cut  iron%girder  50  per  cent, 
stronger  than  a  wrought  iron  one.— '511. 
The  relative  expenu  wonld  be  about  half. 

WiiUmit  Jwlnrn,  Ag.,  civil  engineer 
—511.  In  early  life  wu  a  mechanical  engi- 
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nMr.— 615.  Hm  btm  Mi^oyad  in  ngfaieer.  noltM  iroa.    Tht  we  of  iht  hot  blot  at 

ing  works  of  Tirious  deMriptioiu.  — 518.  first  led  to  the  intiodQedkm  into  the  mai^et 

Thinki  Welch  cold-bhtet  Iron,  Blaiaa,  for  of  a  very  Inferior  detcription  of  iroa.— 534. 

iutanoe,  best  for  girder  bridges.— 519.  Con-  Considera  the  Seotch  iron  weaker  and  more 

siders  most  British  irons  improTod  by  mix*  flaid  than  most  English  irons  |  it  is  eqnal  to 

tnre.— 520.  A  good  mixture  is  two-thirds  Staffordshire,  but  weaker  than  Welch  and 

strong  Welch,  No.  3,  the  remainder  Scotch  Yorkshire.— 585,  Sooteh  iroa  is  an  exoced- 

or  StaffordsU^,  No.  2,  with  a  Uttle  old  ingly  fluid  and  fine-workfaig  iron,  and  well- 

iron.— 621.  The  same  mixture  is  nsed  in  inited  to  maohinerj ;  it  runs  well  into  the 

girders  fbr  tailway  bridges  and  girders  to  mould,  and  brings{out  the  eastings  with  the 

support  dead  pressure  only.    Thinks.  Mr.  edges  sharp.— 536«  Does  not  thhik  the  most 

Morries  Stirling's  patent  for  mixing  wrought  experienced  metallurgist  could  tell  the  dif- 

iron  with  east  iron  gives  indications  of  very  ferenee  between  hot  blast  and  cold  blast  iron 

superior   strength,  and  sUtes  the  results  firom  the  appearance.— 537.  Considers  that 

of  experiments  unon  it ;  also  cites  expert-  hot  blast  presents  greater  nniformity  than 

ments  by  Mr.  LUlie,  of  Manchester,  on  the  cold  blsst  in  its  granulated  appearanee,  and 

mixture  of  wrought  and  cast  iron,  which  indicates  a  mora  perfect  process  of  erystalli- 

proTcd  that    the   mixture   was   one-third  aation,  probably  arising  firom  the  groater 

stronger  than  oommon  east  iron,  and  one-  heat  of  the  fumaoe.— 538.  In  cast-iron 

eighth  stronger  than  wrought  iron  to  resist  girders,  would  make  the  breaking  weight  four 

transverse  pressure.  —  522.  Considers  the  times  the  gnateet  load.— 5897ln  stractnns 

foUowing  mixturo  of  cast  iron  the  best,  exposed  to  shocks  or  vibratory  moUon  would 

^ :~'  adopt  five  times  or  six  times.    It  is  safer  to 

Lowmoor,  No.  3 30  per  oent.  adopt  a  light  load,  so  as  to  make  allowanoe 

Biaina,  No.  2 25  per  cent.  fbr  casual  strains  which  cannot  be  oom- 

Shropshiro  or  Derbyshire,  puted,—540.  Never  proves  a  girder  to  mora 

No.  3 25  per  oent.  than  half  the  breaking  weight,  generally 

Good  old  scrap  «..,<...   20  per  cent.  one-third ;  disapproves  of  testing  a  girder 

-—  muoh  beyond  the  permanent  load,  the  object 
iOO  being  to  aseertain  its  soundnias  and  its  elas- 
This  mixture  can  rarely  be  obtained  on  tidty,  a  further  test  tends  to  permsnent  in- 
account  of  the  price  of  Lowmoor,  and  jury.— 541.  In  testhig  girders,  carefoHy  in- 
founders  cannot  be  depended  upon  for  the  speets  the  outward  appearanee,  and  then 
exact  proportions.  PracticaUy  he  doubto  hangs  weight  from  the  centra,  and  obeerves 
any  mixture  unless  the  parties  interested  the  defleenon  and  permaasiitset.--542.  Does 
were  present  to  witness  the  selection  of  the  not  consider  that  a  permanent  set  given  to 
iron,  and  to  see  it  put  in  the  furnace.  Scotch  beams  in  the  early  stages  of  loading  injures 
and  SUffordshire  iron  are  good  for  light  the  strangth.— 548.  Thinks  that  within  oer- 
castings.  Good  oastings  depend  on  the  care  tain  limits  the  form  of  a  beam  may  be 
of  the  fumaoeman,  the  temperature  of  the  distorted  without  its  strength  being  injured, 
furnace,  and  the  heat  at  whieh  the  metal  is  —^45.  Considera  that  to  support  the  load 
run  into  the  mould.  Recommends  the  an-  on  one  side  of  the  bottom  flange  is  wrong 
thracitc  iron  where  rigidity  and  strength  is  in  principle,  and  to  a  certain  extent,  in- 
required. — 523.  The  strongeit  Iron  diould  jnrious  in  prsetice;  but  the  method  has 
be  put  in  railway  bridges.— 525.  Considera  many  conveniences :  to  meet  the  require- 
tliat  the  hot  blast  does  not  improve  tliequa-  ments  of  structures,  self-evident  principles 
lity  of  Welch  and  English  irons;  but  that  must  in  practice  be  somettmei  abandoned. 
its  application  in  the  Scotch  furnaces  to  the  Wiien  the  load  is  supported  on  the  bottom 
reduction  of  the  black  band  is  an  improve-  flange,  the  bearing  should  be  brought  as 
ment. — 526.  Scotch  hot  blait  mixes  well  close  as  possible  to  the  central  web,  by  cast- 
with  Welch  irons.— 529.  The  effects  of  the  ing  a  fillet  or  shelf  to  carry  the  cross  beams  : 
hot  blast  vary  with  the  quality  of  the  fuel  bolt*holes  should  be  made  as  near  the 
and  ore,  and  much  depends  on  the  quantity  neutral  axis  as  possible  t  or  when  required 
of  sulphur  present  in  the  coal  and  coke. —  for  bolting  wooden  bearera  to  the  bottom 
530.  The  Lowmoor  ores  were  injured  by  flange,  projeotions  on  the  bottom  flange 
the  application  of  the  hot  blast. — 531.  Fuel  should  be  cut  to  receive  them ;  bolting  the 
is  an  important  element  in  the  manufacture  roadway  to  the  girdera  resist,  in  a  measure, 
of  iron,  the  nearer  it  approaches  pure  car-  any  lateral  strain  on  the  girdera ;  but  the  la- 
bon  l^e  better. — 5i92.  In  the  Scotch  black  teral  strain  is  best  resisted  by  broad  top  and 
band  and  similar  ores  the  hot  blast  will  bring  bottom  flanges.— 546.  Considers  bolt-holes 
more  iron  out  of  the  same  mine  than  the  cold  or  other  perforations  in  cast  Iron  girdera 
blast— 533.  The  hot  blast  enables  the  ma-  very  objectionable,  and  they  should  in  no 
avfiMSlnrar  to  work  up  not  only  poorer  ores  case  be  made,  even  through  the  neutral  axis, 
but  cinder  heaps,  into  apparently  flne  gra-  without  thickening  the   adjacent   part  to 
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oonpensAto  for  the  part  taken  oiit*-647« 
Thete  objeotioni  ariie  from  ooniidering  the 
complexity  of  each  a  girder,  and  the  addi- 
tional material  required  to  make  it  equally 
atrong  aa  if  plain.  la  an  adTOcate  for  aim- 
plidty  of  oonatroetion  in  ererythiDg,  and 
woidd  only  allow  distortion  of  form  when 
inentable.— 548.  Wonld  prefer  inpporting 
the  oroia  bearers  on  the  top  flange,  or  sus- 
pending them  from  the  bottom  flange  by 
hook  bolts.— 649.  Supporting  the  road  on 
one  side  of  the  bottom  flange  ia  wrong  in 
principle,  but  oouTenient. — 550.  If  the  top 
flange  be  broad  and  rigid,  that  mode  of  con- 
struotion  is  less  objectionable.  — •  551.  It 
would  be  adrantageoiis  to  seek  for  a  new 
form  of  beam  i  a  narrow  top  flange,  though 
wtU  proportioned  for  Tertioal  pressure,  is 
weak  to  redst  lateral  strain.  — 552.  The 
pFBotioe  of  inpporting  the  roadway  on  the 
bottom  flange  is  simple,  cheap,  and  con* 
Tcnlent,  andwHl  not  easily  be  abandoned. 
— 553.  Beeommends  a  new  form  of  girder 
to  be  sought  for,«i^554.  To  giro  the  girder 
iufflde&t  stiffness.— 555.  Has  himself  al- 
ways inereaaed  the  top  flange  to  resist  the 
latoral  stiuin.— 556.  In  a  largo  span  with 
girders  haTing  small  top  flanges,  the  lateral 
deflection,  if  not  resisted  by  a  firm  connec- 
tion of  the  crossbeams  to  the  girders,  might 
canae  an  outward  pressure  dangeroua  to  the 
atmcture.— 557.  As  girders  are  generally 
teated  to  ascertain  their  soundness,  it  is 
usual  to  apply  the  test  to  the  top  flange,  but 
it  would  be  of  great  yalue  to  test  them  aa 
th^are  to  be  used. — 559.  The  test  is  usually 
applied  to  ascertain  the  soundness  of  the 
caating,  Uie  strength  beiog  computed  at 
three  or  four  times  the  load. — ^560.  The 
joiata  which  support  the  roadway  when  car- 
ried on  the  bottom  flange,  tend  to  cause  by 
their  deflection  a  lateral  pressure  on  the 
girder.— 561.  This  effect  takes  place  to 
aome  extent  in  wooden  and  Sandwich  beams ; 
from  experiments  it  appears  that  this  latter 
description  of  cross-beam  is  weak,  and  its 
elasticity  so  imperfect  as  to  render  it  inad- 
missible for  supporting  great  weighta. — 562. 
The  Sandwich  beam  is  objectionable  and 
expensiTC.— 563.  Is  of  opinion  that  a  beam 
loaded  with  a  giyen  weight  eren  approaching 
ita  ultinato  powers  of  resistance,  woold  sup- 
port the  load  ad  infiniium  if  not  disturbed 
or  exposed  to  changea  of  temperature ;  al- 
though time  ia  an  element  in  the  change 
iriueh  tsJiea  place  in  eyery  material,  any 
ineroase  of  deflection  in  a  loaded  girder  may 
bo  traced  to  atmospheric  action,  yibration, 
change  of  load  and  temperature :  remote 
these  disturbing  cauaea  and  the  deflection 
will  remain  fixed.  Cast  iron  of  arerage 
quality  loses  strength  when  heated  beyond  a 
temperature  of  220^;  becoming  more 


ductile  and  leaa  rigid  to  resist  an  uniform 
strdn,  and  becomes  insecure  at  the  freexiog 
point  or  under  32*'  of  Fah.— 564.  In  girders 
of  40  feet  span  three- fourths  of  an  inch  ia 
tlie  maximum  allowable  deflection,  that  is, 
*02  inches  per  linear  foot ;  *005  inches  is 
preferable. — 565.  AdoptaMr.  Hodgkinaon's 
form  of  girder  modified  in  the  top  flange  to 
enanre  uniformity  in  the  casting.  —566. 
Considers  40  feet  to  be  the  greatest  allow- 
able length  between  the  supporta  for  simple 
cast-iron  girders. — 667.  Knows  an  instance 
of  a  girder  70  feet  long,  cast  in  one  piece  in 
Holland. — ^571.  Never  heard  of  a  girder 
breaking  by  ita  own  weight ;  a  properly  pro- 
portioned girder  could  not  do  ao.— 572* 
For  spans  beyond  the  ^mit  of  simple  oast- 
iron  girders  which  must  be  passed  with  a 
Uvel  aoffit  to  the  extent  of  100  or  200  feet, 
recommends  the  wrought  iron  tubular  or 
box  girder. — 675.  Being  a  atrong  adrooate 
for  aimplicity  in  mechanical  atructures,  he 
would  not  recommend  compound  girdera 
where  they  can  be  dbpensed  with.— 576. 
ApproTOS  of  wrought  iron  tension-rods  to 
girders  only  in  case  of  necessity  and  where 
the  top  flange  is  enlarged,  but  prefers  girders 
of  all  one  material,  eren  if  formed  in  parte. 
—577.  Would  rather  gifc  strength  to  a  cast 
iron  girder  than  asaiat  it  by  a  wrought  iron 
truss  ;  the  two  materiala  are  so  widely  dif- 
ferent in  character  that  it  is  safer  to  keep 
them  separate.  By  acrewing  up  the  tenaion- 
rods  a  strain  ia  thrown  either  on  the  girder 
or  on  the  tenaion-roda  themsdyes ;  an  igno- 
rant peraon  might  do  injury  without  being 
aware  of  it. — 578.  When  not  limited  by 
expenae  or  leyels,  wonld  prefer  for  narrow 
spans  a  simple  girder ;  for  moderately  wide 
spans,  the  arch;  for  spans  exceeding  70 
or  80  feet,  the  wrought  iron  girder.— 579. 
Thinks  that  the  yibration  to  which  railway 
bridgea  are  subjeet  can  injure  the  joiota  or 
riyeta,  unleas  the  work  is  shamefully  exe- 
cuted ;  nor  wonld  impact  haye  any  effect  on 
the  jointa  of  a  well-made  caat  iron  girder.*- 
580.  Doea  not  think  any  effect  is  produced 
by  tiie  load  in  skew  bridges  being  alternately 
nearer  one  side  than  the  other.— 581.  It  ia 
the  opinion  of  some  practical  men  and  philo- 
sophers that  iron  when  hammered  at  a  low 
temperature  undergoes  a  complete  change 
in  ita  internal  atmcture,  and  that  this  effect 
is  due  to  percussion,  heat,  and  magnetism, 
and  time,  which  is  an  element  in  eyery 
procesa  of  crystaUiaation.  The  application 
and  abstraction  of  heat  operates  more  power- 
fully than  probably  any  other  agency :  too 
much  influence  is  probably  attributed  to  the 
other  mentioned  eausea ;  a  W  of  the  best 
wrought  iron,  heated  red  hot,  and  plunged 
into  cold  water,  la  changed  from  a  fibroua 
to  a  crystalline  body }  heating  and  cooling 
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Will  prodace  thif  effect  in  m  degree  propor- 
tioned to  the  intensity  of  the  heat  applied ; 
by  annealing  the  iron  its  iibrons  textare  is 
restored  and  sometimes  made  more  toogh 
than  before.    Thinks  msgoetism  may  hate 
some  effect;  bat   often  where  causes  are 
inexplicable  we    fly  to  electricity  for  the 
solation  ;  heating  iron  to  a  high  temperature 
deprives  it  of  its  magnetic  powers  which 
are    restored    by   cooling.       Doubts  that 
vibration  changes  the  fibrous  structure  to  a 
crystalline  one,  but  thinks  that  each  blow 
produces  injury.     A.xles    of  a  locomotiTC 
engine  are  subjected  to  repeated  shocks  from 
irregularities  in  the  rails  and  lateral  action 
in  passing  cunres,  firom  a  body  weighing 
18  or  20  tons,  moving  at  40  miles  per  hour. 
Each  percussion  tends  to  bend  the  axles ; 
and  from  the  injury  being  continued  many 
thousand  times,  it  is  evident  that  time  alone 
will  determine    the    moment  of  fracture. 
If  the  axles  were  so  rigid  as  to  resist  the 
effect  of  percussion,  no  injury  could  ever 
take  place  or  crystallization  appear.    A  bar 
beat  with  a  small  hammer  is  not  altered  at 
all,  bnt  the  blows  of  a  large  hammer  pro- 
duce a  change  of  form  which  renders  it 
brittle,  not  probably  crystallizing  it.    Is  of 
opinion    that    a    fibrous  body  cannot  be 
changed  to  a  crystalline  one  by  any  me- 
chanical process,  except  when  percussion  is 
carried  on  to  the  extent  of  producing  a  con- 
siderable increase  of  temperature.    Fibres 
may  be  shortened  by  continual  bending,  and 
the  parts  be  thus  made  brittle,  but  fibres 
cannot    be    changed    into   crystals. — 582. 
These  changes  apply  to  all  materials  sub- 
jected to    repeated  alterations  of  form. — 
583.  Has  not  traced  the  breaking  of  mill 
work  to  the  change  of  internal  structure. 
The  shafts  usually  break  eventually  from 
getting  OQt  of  line. — 585.  It  would  be  in- 
teresting and  useful  to  experiment  on  the 
above  points. — 588.  The  greatest  weights 
on  railways  may  be  reckoned  at  one  and  a 
half  tons  per  foot  linear  for  a  single  line,  or 
two  tons  per  foot  for  a  double  line  of  rails. 
— 589.     Considers    that    recommendations 
made  by  the  Commission  as  to  particular 
forms  for  bridges  would  probably  not  be 
followed,  but  that  experiments  would  be 
very  beneficial. 

Joieph  Glynn,  Bsq,,  civil  engineer.— 
591.  Was  engineer-in-obeif  to  the  Butterley 
Company. — 596.  Cast  iron  is  always  com. 
bined  with  earths,  as  lime  and  silica,  as  well 
as  with  carbon  ;  tbe  more  pure  the  iron  is 
the  stronger  it  ls.~597.  Never  saw  pure 
iron. — 600.  Iron  cast  from  the  air  fnmaoe 
of  a  mottled  or  of  a  clear  grey  fracture, 
bears  the  greatest  weight. — 602.  Iron  cast 
from  the  air  furnace  is  stronger  than  from 
the  eapola.~605.    Doubts  tbe  utility  of 


mixing  wrought  with  cast  iron  for  xncreu- 
ing  the  strength  of  iron ;  doubts  the  com- 
plete union  of  the  two.— 607.  The  quality 
of  iron  depends,  to  a  certain  extent,  on  the 
ore,  fuel,  and  flux  used ;  and  an  experienced 
person  can  generally  tell  what  the  produce 
will  be. — 609.  From  a  reverbatory  furnace 
the  required  mixture  can  be  invariably  pre 
duced. — 610.    The   length   of  time   iron 
remains  in  the  furnace  affects  the  quality. — 
611.  In  the  air-furnace  it  is  weakened  by 
remaining  too  long. — 614.  The  best  mixture 
for    girders  is   about  one-third  of  strong 
crystalline  Welch  iron  with  two-thirds  of 
the  softer  irons  of  Derbyshire,  Yorkshire, 
or  Shropshire.— 617.  The  hot  blast  of  itself 
produces  no  effect  on  iron. — 618.  It  may 
be   used    to    smelt    stobborn   untractable 
materials  that  would  not  afford  strong  iron, 
and  could  not  be  otherwise  smelted.-^619. 
In  the  west  of  Scotland  inferior  iron  has 
been  produced  by  means  of  the  hot  blast. — 
622.  There  is  no  certain  mode  of  detecting 
the  difference  between  hot  and  cold  blast 
Iron,  but  iron  of  a  dark  grey  colour  and  very 
fine  in  the  crystal,  is  generally  hot  blast. — 
628.  The  difference  is  more  marked  as  iron 
is  harder. — 635.  Loam  castings  are  stronger 
than    open    sand. — 636.    Cast   machinery 
required  to  be  very  strong  from  the  air- 
furnace  in  dry  sand. — 638.  A  shaft  cast  in 
an  upright  position  is  stronger  than  one 
cast  horizontally,  on  account  of  the  impuri- 
ties floating  to   the    top,  and   the  density 
being  increased. — 640.  Adopts  the  H  form 
for  the  section  of  girders,  the  bottom  flange 
being  largest. — 642.   Would  not   make  n 
simple  cast  iron  girder  more  than  50  feet 
long.— 643.    Where  spans  have  exceeded 
that,  has  always  used  the  arched  form. — 
651.  Built  an  arched  bridge  of  70  feet  spaa 
over  the  Aire,  at  Haddealey ;  and  one  of 
100  feet  span  over  the  Trent  on  the  Mid- 
land Counties  Railway.— 654.  Would  in- 
variably employ  an  arch  when  possible.— 

655.  Would  not  employ  wrought  iron  as  an 
auxiliary  to  cast  iron  in  point  of  strength. — 

656.  Would  OI^y  employ  it  for  bolts ;  on  a 
large  scale  the  workmanship  cannot  be  so 
accurate  that  each  will  bear  its  share  of  the 
stress.— 661.  For  spans  beyond  50  feet^ 
would  give  the  girder  as  much  depth  aa 
possible,  and  join  the  pieces  by  bolts  and 
dowels.— 662.  Would  not  have  a  wrought- 
iron  truss.— 666.  When  the  workmanship 
is  good  does  not  consider  the  vibration  and 
impact  can  effect  the  bolts  and  rivets.— ^68. 
Believes  that  the  internal  stmeture  of  iron 
becomes  altered  by  being  submitted  to  a 
succession  of  slight  blows  at  a  low  tern* 
perature.^670.  Has  seen  many  azlas 
broken  which  presented  a  coarse  crystalline 
fracture.— 671.  The  continual  snoceation  of 
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blows  induces  fracture,  and  changes  the 
internal  structure  of  fibrous  iron  to  crystal- 
line,  the  crjfcUla  increasing  in  size  as  the 
effect  goes  on.— 674.  Crane  chains  made  of 
fibroiu  iron  break  in  a  few  years  with  a 
crystalline  fractare. — 675.  Considers  the 
■ame  effect  takes  place  in  cast  iron. — 678. 
Shafts  in  mill-work  break.~680.  And  there 
appears  to  be  a  limit  as  to  time  in  the 
durability  of  wheels. — 681.  The  fractures 
in  these  cases  exhibit  an  increased  size  of 
crystals. — 686.  Considers  that  a  stationary 
weight  would  deflect  a  beam  more  than  a 
moTing  one.-— 688.  Never  made  large  girders 
of  wrought  iron  plates  ;  the  method  is 
adopted  for  paddle  beams  of  steam- Tcssels. 
—689.  Vibration  has  not  affected  those 
made  for  steam -vessels ,  nor  did  the  rirets 
become  loose.— 691.  Considers  that  the 
ttrengh  of  a  wrought  iron  girder  is  dimin- 
ished by  riTcti.  {See  aUo  Appendix  No,  2.) 
(To  be  continued,) 


DRIDOB's   TAPSBINO   SUSPBMtlON 
BBIDtoS. 

Sir  I — At  any  time  I  would  sooner 
bridffe  over  a  broad  river,  however 
rapid,  than  intrude  on  the  pages  of  your 
useful  journal ;  but  seeing  in  a  recent 
Number  the  Report  of  the  Royal  Com- 
mission, appointed  about  two  years  ago, 
to  inquire  into  the  application  of  iron 
to  railroad  structures,  in  which  it  is 
stated  that  suspension  bridges  had  been 
found  wholly  unfit  for  such  a  purpose,-— 
which  18  in  flat  contradiction  ro  all  that  I 
have  advanced  on  the  subject  during  the 
progress  of  the  railway  svstcm  from  its 
infancy,— I  cannot  let  their  oe/opass  un- 
noticed ;  the  more  especially  as  proceed- 
ing from  such  seemingly  high  authority  it 
may,  at  home  and  abroad,  do  incalculable 
damage  by  frustrating  the  application  of 
Iron  on  the  suspension  principle  to  rail- 
road and  other  structures.  I  fear  that 
any  attempt  on  my  humble  part  will  be 
of'  email  avail  towards  repairing  the 
injury.  But  nevertheless  I  will,  by  your 
permission,  offer  a  few  words  on  the 
•ubject. 

Iron,  as  everybody  knows,  is  incon- 
ceivably stronger  on  tension.  What 
then  is  the  common  sense  state  in  which 
it  should  be  placed — on  suspension,  or 
compression,  or  both  at  the  tame  inetant 
and  in  the  same  structure — each  force 
antagonistic  to  the  other  f  I  should  like 
to  know  whether  the  suspension  bridge  has 
ever  been  tried  for  railroads  excepting  the 


one  over  the  Tweed,  which  is  a  bridge 
on  the  slack  wire  principle, — a  principle 
of  construction  as  subject  to  undulate  as 
the  ocean,  in  any  direction  by  the  most 
trivial  force.  Such  a  bridge  needed  no 
trial  for  condemnation  ;  but  there  are 
other  suspension  bridges,  and  in  prin* 
ciple  opposite  to  the  slack  wire  system ; 
and  to  condemn  all  for  one  upon  such  fala- 
cious  grounds  is  unfair.  It  appears  to  me 
the  Commissioners  stretched  the  point 
a  little  too  far,  which,  like  their  experi- 
ments in  stretching  iron  beyond  its 
proper  limit,  proved  too  much.  Indeed^ 
there  is  a  strange  difference  between 
facts  proved  by  actual  experience  and 
those  founded  on  mere  conjectural 
surmises  obtained  from  erroneous  data. 
Now,  Sir,  having  had  as  much  practical 
experience  with  the  subject  as  any  man 
ever  had,  and  your,  and  other  scientific 
journals,  home  and  foreign,  having, 
during  the  last  fourteen  years,  most  ex- 
tensively promulgated  my  opinions  and 
the  coincident  opinions  on  the  subject  of 
many  others,  men  of  high  standing  and 
of  deep  research  in  mechanics,  and  which 
being  diametrically  opposite  to  the  re- 
corded decision  of  the  Royal  Commission 
on  this  point,  it  is  imperative  on  me,  in 
self-vinaication,  once  more  to  state,  which 
I  can  do  from  a  practical  conviction,  and 
with  the  utmost  confidence  of  its  truth, 
that  the  tapered  supension  bridge  is  sub- 
ject to  less  deflection  and  less  injury  occa* 
sioned  by  passing  loads  and  atmospheric 
influence  than  any  other  bridge.  On 
this  principle  a  bridge,  with  room  for  a 
double  line  of  rails  equal  to  bear  a 
permanent  or  transit  load  of  2.000  tons 
over  the  Menai  Straits,  would  require 
but  300  tons  of  iron,  whilst  the  Britannia 
Tubular  Bridge  will  consume  nearly 
11,000  tons, — enough  iron  on  the  taper 
principle,  to  construct  35  bridges  of  the 
same  strength  and  extent.  Besides  the 
astounding  economy  of  material  and 
time  in  construction,  it  effects  a  positive 
security.  The  plan  was  first  established 
in  Bath  in  1836,  and  since  then  in  fifty 
other  instances  in  spans  of  great  extent, 
by  the  most  leading  men  in  Great 
Britain,  including  both  the  Home  Go- 
vernment, and  that  of  India.  The  latter 
have  applied  it  to  400  feet  spans,  and  it 
is  capable  of  spanning,  without  the 
slightest  risk,  any  breadth  for  which 
funds  can  be  found.  There  is,  in  fact, 
no  limit  to  the  principle  but  the  cost, 
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and  aftfr  ihe  uiany  ye»ri  during  wbioh  never  been  even  ihe  ihadow  of  i  proof 

it  hu  been  le«ed,  and  flO  many  bridgei  brought  forward   to  dam^e  (la  Taloe, 

hare  boen  BUecesBfuny  erected,  wiih  the  it  ouglit  not  now  to  be  annihilftied  by 

vMt  attention  that  his  been  devoted  to  the  mere  opinion  of  the  Boyal  Com- 

the  important    subjeot,    I  think  your  miuion. 

readen  will  agree  with 

tnoeh  at  ilnee  Itl  dlicorery  there  b 


■Ainu,  eiB»niiT«  akd  MoawKi'  wason  wii«bim«  h 

I  tb*  Act  t«  lb*  Piot«cUsn  of  Aittclei  of  VttlHj.    Uhri.  BUten,  ClnnsDtl  i 
UaitOD,  0/  St.  Jehnt-Wbrnit  MOItank-rtrMt,  WutmlnitCT,  CmI  HeKhutt,  Proprielon.] 

Kg.  1. 


Pig.  I  Ii  a  front  elevation  of  itaiB  very 
olerer  vrisliing  machloe  In  a  tiate  ready 
fbr  UMj  Kg.  2  is  alio  s  front  elevition 
of  the  macniQe  Vhen  stowed  awa;  for 
eehTnitenee  of  carriage :  Agi.  3,  4,  and 
6  tte  f  iewa  of  parti  of  the  tnacblae.  £, 
flg.  5,  ii  a  knuckle  piece  attached  to  the 
tmle-botrd,  over  whisb  the  rod  D  D, 
pMKt,  and  ii  wenred  by  a  pin  a,  flg.  1 . 
rigi.  8  and  4  are  liont  and  side  views  of 
Ae  Joint  of  the  standard ;  6  6,  are  two 


strap!,  one  above,  and  another  below  the 
joint,  through  which  the  pin,  or  staple 
e,  la  Inserted,  in  order  to  keep  the 
standard  and  rods  upright.  When  not 
In  use  the  tnachine  is  in  the  po«ttion 
under  Ihe  wagon,  indicated  at  flg.  2,  that 
Ib,  suspended  by  the  chains  d,  a,  and  e. 
To  prepare  the  inichine  for  weighiDg ; 
Set  free  the  chain  e,  withdraw  a  bolt  F, 
secured  to  the  underside  of  the  wagon, 
and  draw  out  the  mnchine  a  rafflcient 
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diiUitM,  laillMrofdie  pillar  or  tlaadtrd 
to  be  pluad  in  ■  Tcrlieal  potiUtm.  Then 
pltee  the  end  of  the  planx  on  whioh  the 

SiUtbrm  rata)  on  ih<:  boll  F,  whleh  will 
i)roi  a  lever  whereby  to  rain  ths  tD>- 
chlofl  to  the  level  of  the  floor  of  the 
wagon.  Next  pnih  In  the  pUok  until 
ill  outer  end  comei  fliuh  wllh  the  plat- 
fonn :  after  which,  raiae  the  itaniurd, 
or  piliar  C|  and  the  rodi  D  D,  and 
Bceius  them  In  a  vertical  poaiHon  h;  the 
pina  and  bolt*  a,  a,  and  c. 
To  itow  away  uw  maobine:  KeinoTe 


the  plna  and  bolti,  draw  out  the  plank 
and  mashlne  aoffielentlj  far  to  allow  the 
standard  Mid  rode  to  be  laid  horlionlall;, 
withdraw  the  bolt  F,  tilde  the  plank  and 
nuehlne  ander  the  wagon,  and  leoare  it 
there  b;  the  chaine. 

A  ii  the  platTorm ;  B,  B,  the  icalei ; 
C  it  the  pillar,  wbieh,  together  with  the 
aeale<rod»  D,  D,  are  made  with  jointi, 
so  that  when  not  required  for  nie  they 
ma/  fold  dowQ  and  form  a  weighing 
Diacbiiia  partioularlr  auitable  for  coal 
wagona. 


Lur't  naiR-TovT,  oa  kailwat  poariclimAD. 

[R«|lat««d  onda  ttu  Act  Ibt  PialNUon  ofArtlalMot  DlUlljr.    Huniul  Lut,  of  KB,  Oifotd-itrnl, 
ud  igi,  Ht*  Bond-attMt,  Inmk  and  Fortmaattui  ICunHtftanc,  Fnpclatiir,) 

rig.  3.  rig.  1. 


Hg.  1  b  a  front  elevation 
mantean  of  (hit  improved  form  of  oon- 
atnietioD  t  fle.  S,  a  tide  elevation  g  flg.  3, 
a  aeetional  elevation ;  and  fig  4,  a  plan 
of  the  same  when  thrown  open.  A,  B, 
and  C,  are  three  separate  divialoni  or 
compartments,  which  are  hinged,  or 
otherwiae  connected  together  In  the  man- 
ner shown  ;  and  so  arranged  as  to  fold 
eompactly  over  one  another,  ai  repre- 
sented in  fig.  I.    The  back  of  the  body 


a  port-      or   prinalpal    oomn 


prinalpal  oompartment  A,  of  the 
trank,  Ispardllanedolfbjr  aphttea,  and 
formi  a  poeket  fbr  the  reeepBon  of  boot* 
or  other  artlolea.  The  compartment 
B,  folds  over  and  rests  upon  a  ledge  (, 
formed  in  the  sideiof  A  ;  thus  admitting 
of  artioles  being  deposited  between  it  ana 
the  bottom  of  the  trunk.     The  top  oom- 

Eartment  C,  then  folds  over  upon  B,  and 
I  secured  in  the  uaual  manner  to  lite 
tide*  c,  of  the  compartment  B. 


MR.  TioNOLit'a  pATnrr  ooKi  voar. 
We  gave  reoentlr  (current  vol.  p.  302)       Preparing  or  Manaftetarlog  Feat  or  Tntf 
the  »«dflcatli>n  of  a  patent  taken  one  bj       for  Foel )"  and  our  attentioD  Ii  again  dram 
Mr.  vlgnoles,  for  "  An  Improred  Method  of      to  the  *al>jset  by  a 
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Vil^oles  hat  p«t  fortht  in  explanation  of  the 
valua  and  importance  of  his  inyention.* 
We  obienre  that  the  pamphlet  is  printed  for 
"  private  circulatSon  tmfyt*'  bnt  on  the  same 
principle  we  presume  that  stage  soliloquies 
are  not  meant  to  be  heard.  We  do  not 
hesitate,  therefore,  to  quote  freely  from  it. 

European  In^ortanee  of  a  SubMtituUfir 

Coal. 

Wood  is  still  the  chief  fuel  for  all  pur- 
poses in  most  parts  of  Europe,  Great  Bri- 
tain excepted ;  but  it  is  Tain  that  the  forests 
are  relied  upon  to  supply  the  great  demand— 
they  are  disappearing,  and  wood  is  erery 
day  becoming  scarcer  and  dearer,  and  many 
manufactoriei,  dependent  for  their  success 
(aa  almost  all  are)  on  a  cheap  and  abundant 
supply  of  fuel,  cannot  be  established  at  all, 
or,  where  existing,  gradually  decay;  the 
expense  of  trarelling  is  also  increased,  where 
coal  for  steam-boats,  or  coal-coke  for  railway 
trains,  cannot  be  readily  procured. 

In  fact  the  cost  of  wood  begins  to  be  felt 
even  in  Russia  and  Poland,  where  we  might 
haTe  imagined  the  supply  to  be  inexhaus- 
tible. 

In  France,  in  Prussia,  and  throughout  Eu- 
rope in  general,  the  coal-$elds  are  "  few  and 
fSar  between,"  and  seldom  of  good  quality  ; 
hence  the  demand  for  English  coal  is  becom- 
ing great  and  constant,  and  whole  diatricta 
are  dependent  on  this  country ;  so  that  the 
least  interruption  of  the  supply,  whether 
from  natural  or  political  causes,  createa  the 
greatest  embarrassment. 

Two  or  three  facts  will  fully  illustrate 
this:— 

During  the  recent  blockade  of  the  Elbe 
and  of  the  Prussian  ports  in  the  Baltic,  the 
supplies  of  English  coal,  from  which  the 
Hamburgh  and  Berlin  Rsilway  and  other 
Companies  make  their  coke,  became  cut  off ; 
and  if  the  differences  between  the  courts  ojf 
Berlin  and  Copenhagen  had  not  been  settled, 
80  far  as  to  raise  the  blockade,  the  traffic  of 
the  railway  a  must  haye  been  stopped,  for  a 
while  at  least,  and  could  only  have  been  re- 
newed by  altering  the  engines  and  using 
wood,  at  infinite  trouble,  delay,  and  cost. 

In  the  early  part  of  last  December,  Eng- 
lish coals,  transferred  from  vessels  at  Dantsic 
into  boats  navigating  the  Vistula  up  to  War- 
saw, were  kept  fait  in  the  ice  daring  the 
whole  winter ;  the  consequence  was,  that  a 
large  iron  factory  at  Warsaw,  conducted  by 
some  enterprising  Englishmen,  was  greatly 


*  "  Statementt  Respecting  the  Method  and  Cost 
of  Producing  Coke  from  Turf.  B?  Charles  Vig* 
noles,M«mher  of  the  Royal  Irish  Society,  F.  R.  A.8., 
M.C.E.,  ftc."  8vo.  op.  47.  1850.  (Primed  for 
Private  Circulation  only.) 


embarrassed,  and  the  repairing-works  of  the 
Warsaw  and  Cracow  Railway  were  all  bat 
brought  to  a  stand. 

And  to  go  further  north,  the  iron  estab- 
lishments in  St.  Petersburgh,  particulariy 
those  large  ones  under  the  direction  of  Eng- 
lishmen or  Americans,  are  virtually  de- 
pendent on  English  coal  and  coal-ooke,  and 
are  not  unfrequently  affscted  for  want  of  it 
before  the  end  of  a  long  winter ;  and  the 
great  towna  of  Moscow  and  Toola,  in  tfie 
interior  of  Russia,  which  would  compete 
with  the  products  of  Sheffield  and  Birming- 
ham, draw  their  iron  from  the  distant 
regions  of  Siberia,  although  acme  of  the 
districts  near  them  can  fumUh  the  finest  iron 
ores,  which  the  scarcity  and  deameas  of 
wood,  chiefly,  prevent  being  advantageously 
smelted  for  their  use. 

Importance  of  Tuff  Coke  to  IreUnd, 

No  country  feele  the  utant  of  eoal  more 
than  Ireland;  and  the  object  of  these  pages 
is  to  show  that  Ireland  possesses  within  her- 
self the  means  of  remedying  this  want. 

These  means  are  to  be  found  in  better 
preparing  the  produce  of  the  tnrbariea 
which  nature  haa  spread  over  Ireland  so 
abundantly. 

From  the  quantity  of  moisture  in  tnrf, 
even  when  well  dried  in  the  sun  and  air,  the 
application  of  this  fuel  for  great  industrial 
purposes  has  been  equally  limited  and  neg- 
lected ;  and  however  the  choice  experimenta 
of  patriotic  men  of  science  may  have 
pointed  to  better  results,  it  is  practically 
known  that  coal  at  16  shillings  a  ton  la  an 
cheap,  and,  if  the  sods  are  not  well  dried, 
cheaper  than  turf.  It  has  been  ascertained, 
on  a  large  working  scale,  under  boilers  of 
steam-boats  and  fixed  engines,  that  the 
value  of  good  steam  coal  compared  to  that 
of  turf  is  not  leas  than  6  or  7  to  1,  often  aa 
high  as  8  and  9,  and  sometimes  even  10  to 
1 ;  and  that  under  a  locomoti? e  boiler  the 
value  of  gaa  coke  above  good  dry  turf 
exceeda  7i  to  1. 

Mr.  Mallett,  of  Dublin,  an  engineer  well 
known  for  bis  scientific  acquirements,  prac- 
tical experience,  and  application  of  hia  che- 
mical knowledge  to  the  purposes  of  his  pro- 
fession, has  carefully  vtudied  the  subject  and 
the  history  of  **  preparing  turf  far  fuel.** 
He  observes,  in  one  of  his  publications : 
*'  In  countries  such  as  Ireland,  almost  de- 
prived of  fossil  fuel,  in^o9emenie  in  ike 
preparation  and  use  of  peat,  which  ao 
abounds,  should  always  be  an  object  of  aoli- 
citude.  Accordingly,  though  little  regarded 
in  Ireland,  and  commonly  viewed  aa  only 
worthy  the  attention  of  the  peasant,  whoae 
winter  comforts  depend  so  much  upon  it« 
oolleetion,  the  best  methods  of  preparing 
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and  asing  tarf  ha?e  long  formed  objects  of 
eTen  national  inTestigation  in  Continental, 
eonntries  pouesring  extentire  deposits  of 
peat;  and  in  the  languages  of  Denmark, 
Holland,  Germany,  and  France,  an  ezten- 
siye,  though  little-known,  literature  on  the 
subject  exists.  In  Ireland  attention  to  the 
improTement  of  peat  fuel  has  been  rare  and 
casual,  and  oonfined  to  a  few  individuals, 
whose  energies  have  unfortunately  taken  a 
wrong  direction ;  so  that,  in  fact,  the  actual 
practice  of  collecting  and  preparing  this, 
the  national  fuel  of  Ireland,  has  always 
remained  unimproTcd,  and  is  still  in  its  most 
primitive  condition." 

Now  the  object  of  the  process  under  con- 
sideration is  to  prepare  the  iwrf  in  a  very 
perfect  but  simple  and  practical  way,  so  as 
to  produce  ajuel  equal  to  coal  eoie. 

This  is  attained  by  subjecting  the  turf  to 
tbe  action  of  very  hot  steam,  whereby  the 
moisture  is  absorbed,  and  the  turf  rapidly 
converted  Into  twrf  coke;  little,  if  any  of 
it,  being  wasted  in  the  operation. 

The  weight  of  the  coke  thus  produced 
being  in  proportion  to  the  weight  of  the 
turf  employed,  it  is  desirable  to  obtain  the 
most  compact  turf.  That  peculiar  mode  of 
turf- getting  used  almost  universally  in  Hol- 
land, also  that  which  is  called  '*  Hand-iwf*' 
in  Ireland,  produces  a  more  solid  turf  than 
usually  found  in  bogs ;  and  so  will  the  pro- 
cess whereby  the  moisture  of  the  tuif  is 
expelled  by  centrifugal  force. 

Commereial  Value  of  Tmf  Coke. 

The  value  of  turf  coke  tkme  produced  hae 
been  /bund  equal  to  that  of  ga$  coke,  by 
repeated  and  careful  experiments  made  at 
Berlin,  in  a  rpyal  commission  of  scientific 
inquiry,  instituted  by  order  of  the  Prussian 
Government;  but  the  best  practical  proof 
that  it  is  so,  is  to  be  found  in  this  fact : — 
Wood  being  extremely  dear  in  Berlin,  gas 
coke  as  fuel  has  been  of  late  years  used  in 
that  city,  selling  at  a  price  equal  to  about 
348.  or  35s.  per  ton.  The  fuel  dealers  of 
Berlin  have  become  acquainted  with  the 
turf  coke,  which  has  been  made  for  some 
time  past  in  private  experiments,  to  test  the 
value  of  the  invention;  and  they  offer  to 
take  as  much  of  this  new  coke  as  can  be 
supplied,  at  a  moderate  reduction  from  the 
price  of  gas  coke,  weight  for  weight. 

In  Berlin,  as  in  most  parts  of  the  Conti- 
nent, fuel  is  almost  exclusively  burnt  in  close 
stoves,  and  the  use  of  open  fires  is  little 
known,  and  therrfore  one  of  the  advan- 
tages of  the  turf  coke  is  not  sufficiently 
appreciated  there,  although  very  oongenisl 
with  English  tastes,  aa  it  makes  agreeable 
parlour  and  capital  kitdien  fires,  burning 


clearly,  without  smoke,  of  eourse,  and  with 
a  low  pleasing-coloured  light  flame. 

For  locomotive  purposes,  successive  ex- 
periments made  during  more  than  twelve 
months  prove  that  this  turf  coke  It  very 
little  inferior  to  the  coke  made  from  New- 
castle coal,  and  that  it  gets  steam  up  more 
rapidly.  Arrangements  are  in  progress  to 
supply  the  Hamburgh  and  Berlin  Railway 
(180  miles  in  length)  with  this  turf  coke,  at 
a  price  equal  to  two-thirds  of  what  their 
English  coal  coke  now  costs  them,  such  cost 
being  nearly  40s.  per  ton.  Negociations  are 
also  going  on  to  supply  some  of  the  iron 
factories  at  Berlin  with  the  turf  coke,  to  1>e 
used  in  their  eupolat  for  the  second  melt- 
ings, particularly  the  establishment  where 
the  celebrated  fine  castings  of  *'  Berlin  iron" 
are  made,  this  fuel  having  been  much  ap- 
proved there,  after  trial. 

Let  us  consider  the  case  of  disposing  of 
the  turf-coke  m  Ireland, 

One  establishment,  producing  ten  thousand 
tons  of  coke  yeariy,  would  not  be  sufficiently 
remunerative  in  quantity  to  allow  the  addi- 
tional sum  above  actual  cost  to  be  less  than 
five  or  six  shillings  per  ton  to  cover  patent- 
right  and  profit ;  still,  though  partial  sales, 
and  to  the  above  extent,  might  be  calculated 
on,  the  selling  price  would  come  too  near 
that  of  coal  and  coal-coke  to  induce  an  ex- 
tended consumption,  or  to  bring  on  the 
general  application  of  this  fuel  to  industrial 

Jurposes,  the  introduction  of  which  into 
reland  is  the  great  desideratum  for  that 
country. 

But,  on  the  supposition  of  being  able  to 
dispose  of  a  large  systematic  production 
from  a  number  of  establishments,  supplying 
coke  in  all  parts  of  Ireland  for  family  use, 
breweries,  distilleries,  ironworks,  railways, 
inland  steam-navigation,  and  all  those  nu- 
merous purposes  for  which  good  and  cheap 
fuel  is  absolutely  requisite,  a  much  smaller 
profit  per  ton  would  yield,  in  the  aggregate, 
a  larger  and  safer  income  for  the  patentee 
and  tbe  enterprising  speculator. 

In  such  case,  and  indeed  in  any  case, 
even  where  a  small  trade  were  established, 
several  very  great  economies  in  making  the 
coke  may  be  introduced,  which  have  not 
been  taken  into  account  in  the  preceding 
calculations ;  such  as,  the  more  rapid  carbo- 
nisation of  the  turf,  from  previous  better 
drying  in  the  mode  specified,  thereby  pro- 
ducing a  larger  annual  quantity  than  esti- 
mated from  the  apparatus,  the  use  of  the 
waste  coke,  not  considered  merchantable ;  a 
quantity  sufficient  to  supply  the  whole  of  the 
fuel  for  carbonization  and  drying,  when  the 
difference  in  heating  quality  between  equal 
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wvlglitt  of  Mk«  and  twf  it  tokoi  into  to-  certain  renilti  of  proi&t  an  attainable  than 

count :  and,  ftnallj,  by  neing  dther  of  the  in  Ireland.    Coal  and  coal  coke  abroad  can 

cheap  and  simple  procesaes  by  which  the  but  rarely  come  into  competition  with  turf 

turf  will  be  rendered  more  compact,  thereby  coke  produced  under  this  process, 
producing  ooke  not  only  hesTicr,  but  better         It  must,  however,  be  considered  tlut  local 

for  fuel  in  many  cases.    It  is  not  too  much  circumstances  will  occasion  the  first  coat  of 

to  affirm  that  ihae  $e(momU$  wou/d  be  equU  making  coke  to  be  rather  dearer  in  Prussia, 

vulmt  to  Me  or  two  ihUHngipor  ton,  and  most  other  parts  of  the  Continent,  than 

■■  in  Ireland.    The  turbaries  are  less  deep, 

Turf  ooke  might  then  be  sold  in  Inl&nd  less  abundant,  and  higher  in  price,  and  the 

at  ton  oMUingo  por  ^on,  at  the  works,  at  cost  of  all  iron  work  and  machinery,  and 

which  price  it  would  be  virp  mmch  below  also  engineers'  wages,   are  much  h%her. 

tki  eoit  ^feod  at  the  sea-ports,  for  house-  These  circumstanoea  will  increase  the  ex- 

h<^d  purposes,  or  for  steam  engines  of  every  peases,  and/or  the  Continent  in  general^  the 

kind,  on  land  or  water.  eoei  ofprodueing  good  coke  from  tmrfmut 

■     ■  be  taken  at  twelTC  shillings  per  ton :  tis., 

On  the  Oontinanty  much  liiglier  and  more 

«.    (f. 

Roraltyontheturf* ••  1  8 

Lwour  on  the  turf  ooked  •  •  8  8 

Dito  on  turf  for  fuel   .•••  0  8 

Costofturf 8    0 

Costofooking    8    9 

Management 0    9 

Interest  •• ....•      1    6 

Total  •••«. •• 12    0  per  ton  of  eoke. 

There  is  no  doubt,  howerer,  that  a  profit  submitted  for  the  eoBsideratlMi  of  men  of 

of  eight  shillings  per  ton  thereon  may  be  science  and  inflninee  in  all  oonntriea  when 

had,  since  at  a  sdling  price  of  twenty  shil-  coal  is  wanting,  and  it  appears  agieeic% 

lings  per  ton,  turf  ooke  would  be  scarcely  appHeahle  to  the  woHte  of  Ireland,  and  to 

half  the  price  of  the  best  English  coal  coke,  the  employment  of  its  population, 
but  sixty  per  cent,  of  the  price  of  gas  coke,  ■ 

and  only  half  the  expense  of  wood,  in  all  the         To  those  who  haTC  men  eren  but  slight 

large  towns  of  Germany.  attention  to  the  subject,  it  cannot  fsil  to  be 

—  obvious  that  numerous  branches  oi  ompiioj^ 

That  the  use  of  turf  coke  as  a  substitute,  ment  may  be  opened  up  in  Ireland,  wben 

not  only  for  other  eokea  and  for  wood,  but  once  a  supply  of  fhel,  fit  for  raising  steam 

also  for  ordinary  air-dried  turf,  might  be  and  applicable  to  all  industrial  purposes  can 

calculated  upon  when  once  fairly  introduced  be  depended  upon  at  the  low  price  stated. 

for  the  use  of  the  inhabitants  and  manufac-  One  branch  of  occupation  alone  would  be 

turers  of  the  Continent,  as  well  as  of  Ire-  of  the  very  highest  interest,  and  is  not  too 

land,  is  manifest  from  a  simple  but  conrino-  much  to  impute  its  realisation,  vis.,  the 

ing  argument  founded  on  the  facts.  working  of  the  rich  iron  ores  of  the  Qaeen*s 

Coal  coke  and  coal  are  superior  to  air-  County,  Lough  Allen,  and  other  districts. 

dried  turf,  as  fuel,  in  the  proportion,  Many  of  these  ores  produce  iron  of  a  qaa- 

on  the  average,  of  8  to  1 ;  and  turf  lity  equal  to  the  best  Swedish,  and  it  Is  on 

eoke  has  been  proved  to  be  equal  to  historical  record  that  when  wood  abounded 

be  equal  as  fuel  to  gat  eoke,  in  Ireland,  the  make  of  iron  there  was 

But  supposing  turf  coke  to  be  only  greater  than  it  was  in  England. 

equivalent  as  fuel  to  three- fourths  of         This  new  method  of  obtaining  a  coke 

the  same  weight  of  gas  coke,  still  (which  is  particularly,  perhaps  absolutely, 

turf  coke  is  6  to  1  better f  as  fuel,  free  from  sulphur),  when  made  from  the 

than  air-dried  turf,  most  compact  turf,  may  be  looked  forward 

■  to  for  restoring  the  trade  of  making  Iron  in 

This  process  of  preparing  turf  for  fuel  several  parts  of  Ireland ;  for  the  superior 

has  not  been  brought  before  the  public  until  quality  of  the  metal  would  command  the 

its  practieability  and  economv  have  been  Eoglish  market,  and  enable  it  to  compete 

tried  and  proved  on  a  large  scale.    It  is  now  with  the  best  Iron  imported  from  Sweden. 
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Tbe  fbUowiag  letter  hti  been  Mnt  us  for 
pnblicftUon.  The  fbllowlag;  will,  we  believe, 
M  ftmnd  to  be  a  tme  account  of  the  circam- 
ttailcet  which  haTe  led  to  iti  appearance  :— 
During  the  oonrie  of  the  lait  antamn,  Mr. 
Fklrbainii  of  Maneheater,  waa  indaeed  by 
repreeeiitalioni  made  to  him  through  a  high 
official  ftmetfonary  to  propose  to  the  Frtis- 
ilan  Government  a  plan  for  an  iron  bridge 
aerois  the  Rhine  at  Cologne  on  the  tnbalar 
prindple.  This  plan  met  with  the  entire 
approbation  of  the  loientiflc  world  at  Berlin, 
waa  aanetioiied  by  the  King,  and  #ae  all  bnt 
adopted  by  the  Pninian  Cabinet.  It  hap- 
bcnedi  however,  that  iimnltaneously  with 
tiid  proposal  of  Mr.  Fdrbalm,  one  Ober- 
bamratii  Letttxe  bad  become  convinced  that 
t  mpeiiaioii  bridge  waa  the  tme  means  of 
eottimttnieatlon  acrota  the  Rhine.  He  bad 
arrived  at  tbia  condnalon  after  years  of 
pai^eat  lilvestigatton,  abd  so  far  is  worthy 
of  aU  praise,  thongh  it  somewhat  vnfortn- 
nately  ehaneed  that  bis  discovery  was  some 
thfar^  years  too  late,  so  that  his  labours, 
wbieb  woold  have  been  at  the  height  of 
seietice  In  1820,  have  only  served  to  illus- 
trate a  job  in  1850.  Here  In  England  we 
have  some  little  notion  of  the  nature  of  jobs, 
but  we  queatlon  whether  any  more  colossal 
fai  tills  kind  has  ever  been  perpetrated  in  our 
palmiest  days  of  corruption  than  the  attempt 
of  our  wortiiy  friend  Herr  Van  der  Heydt — 
In  whose  paper.  If  we  are  not  mistaken,  the 
odsbrated  figment  of  the  payment  of  6,000/. 
to  the  editors  of  the  l%nui  by  the  Danish 
Government  first  appesred — to  bolster  up 
the  scheme  of  M.  Lentse  and  to  throw  cold 
water  upon  that  of  Mr.  Fairbaim.  Whst 
mattered  It  that  Baron  Hamboldt,  the  Nes- 
tor of  physical  science,  sided  with  Mr.  Fair- 
balm,  or  that  the  King  of  Prussia  in  one  of 
bla  happy  moments  had  graciously  extended 
bla  royal  protection  to  the  English  engineer  ? 
Waa  not  M.  Tan  Heydt,  and  the  whole  army 
of  the  Russian  Bureaucracy,  whose  name  is 
Legion,  arrayed  on  the  other  side?  Still 
the  Engliih  scheme  must  be  burked  offl- 
rially ;  it  was  to  be  smothered  In  due  form 
with  the  cushion  of  Bureaucracy ;  so  a 
conmisrion  was  appointed  to  inquire  into 
the  Bngilsh  tubular  bridges,  and  of  whom 
do  our  readers  suppose  that  it  consisted  ? 
Why,  of  Herr  Oberbauraih  Lentze  himself 
and  another  person,  who,  after  due  delibe- 
ration, set  off  for  Bnglsnd  on  their  scientific 
■lisaion.  Why  need  we  detail  at  length  the 
wanderings  of  these  Duumviri  of  Bnreau- 
craoy  ?->how  they  landed  in  Englind — how 
tbey  were  received  with  marked  courtesy  by 
Mr.  Fairbaim— how  they  saw  the  Conway 
Bridge,  the  Britannia  Bridge,  and  other 


structures  of  minor  dimensions  In  Litnoa- 
shlre  ?  Suffice  It  to  say  that  they  were  quite 
blind  to  the  merits  of  tubular  bridges,  and 
made  their  report  dead  against  tubular  and 
Strongly  In  Ikvour  of  suspension -bridges— a 
report  which  wu  adopted  by  the  Govern- 
ment—that is  to  say,  by  Herr  Van  der  Heydt 
—who  fi>rthwlth  issued  his  famous  notice, 
calling  upon  the  engineers  of  the  whole  world 
to  compete  fbr  the  honour  of  contributing 
to  the  glorification  of  Herr  Oberbaurath 
Letttse,  whose  plans  have  been  long  since 
lodged  In  the  bureau  of  M.  Van  der  Heydt, 
and  in  all  probabiUty  will  be  ultimately  car- 
ried obt— TYfli^f. 

Letter.    J^m,  Pkirbaimt  Beq,^  to  lBmr<m 
Humboldt. 

"  My  diar  Baron  Humboldt,— I  gather 
from  an  aHlde  which  has  recently  appeared 
in  the  Timet  newspaper,  and  from  a  com- 
munication which  his  Excellency  M.  Van 
der  Heydt  has  honoured  me  with,  that  a 
most  unfortunate  decision  has  been  come  to 
by  the  authorities  at  Berlin  with  reference  to 
the  important  straeture  by  which  it  is  In- 
tended to  connect  the  opposite  banks  of  the 
Rhine  at  Cologne.  It  having  been  my  good 
fortune  tit  have  been  consulted,  many 
months  ago,  on  the  subject  of  this  Impor- 
tant bridge,  and  to  have  visited  Berlin  for 
the  purpose  of  submitting  my  proposals,  I 
hold  it  due  to  the  warm  recommendation 
which  emanated  from  our  excellent  friend  in 
London,  the  Chevalier  Bunsen  —  to  the 
lively  interest  you  manifested  in  fkvonr  of 
the  object  of  my  journey— and  also  to  the 
gracious  approval  expressed  by  His  Majesty 
the  King  of  Prussia  In  person — to  make 
known  as  widely  as  possible  the  insuperable 
objections  which.  In  my  opinion,  attach  to 
the  limited  programme  wMch  haa  recently 
been  issued  from  the  bureau  of  the  Minister 
of  Public  Works. 

'*  So  far  as  words  can  be  allowed  to  con- 
vey an  intimation  of  a  genuine  conviction, 
M.  Tan  der  Heydt  acknowledged  at  the 
palace,  on  the  Ist  of  November  last,  that  no 
straeture  should  ever  be  allowed  to  cross  the 
Rhine  which  was  not  calculated  to  meet 
with  perfect  security  the  utmost  require- 
ments of  the  most  extended  traffic,  and  the 
possible  contingencies  of  great  military 
operations.  Tonr  own  enlarged  conceptions 
at  once  prompted  you  to  acknowledge  that 
the  design  (which,  at  that  time,  had  re- 
ceived the  sanction  of  the  authorities)  was 
totally  unfit  Ibr  these  purposes,  and  to 
admit  that  a  suspenalon^bridge,  owing  Its 
strength  to  a  flexible  catenary,  was  inade- 
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quate  to  the  transport  of  heiTy  weights. 
But  when  I  submitted  the  results  which  had 
been  accomplished  in  this  country  by  the 
judicious  application  of  a  material  until 
reoenUy  untned  in  such  strnoturea — when  I 
announced  the  successful  realisation  of  one 
of  the  boldest  conceptions  of  modern  times 
—when  I  stated  that  tidal  streams,  such 
as  the  river  Conway  and  the  Menai  Straits, 
had  heea  crossed  by  solid  and  unyielding 
bridges  of  enormous  span » which  were  capa- 
ble, nevertheless,  of  suttaining  ten  times 
the  greatest  possible  strain  that  the  heaytest 
railway  traffic  could,  in  practice,  sulqect 
them  to— when  I  had  shown  that  this  new 
principle  of  construction  was  peculiarly 
adapted  to  surmount  the  numerous  difficul- 
ties which  the  passage  of  the  Rhine  offers, 
by  requiring  yery  few  and  oomparatively 
•mall  piers  in  the  stream,  and  thos  allowing 
of  the  passage  of  large  timber  rafts  in  the 
summer,  and  offering  the  least  possible  re- 
sistance in  times  of  floods  and  breaking  up 
of  ice  in  the  winter,  and,  aboTe  all,  when  I 
had  proved  that  a  structure  so  much  supe- 
rior could  be  erected  and  fixed  at  an  outlay 
considerably  below  that  which  had  been  de- 
manded for  a  very  imperfect  one — I  confess 
I  was  not  prepared  to  find  the  minister  of  an 
enlightened  and  powerful  people  asking  for 
the  assistance  of  the  world  at  large  to  per- 
petuate a  scheme  unworthy  of  Prussia,  un- 
worthy of  the  practical  scientific  knowledge 
of  the  age,  and  in  opposition  to  the  delibe- 
rata  and  carefully  weighed  opinion  of 
science's  greatest  ornament. 

"  Pardon  me  for  the  warmth  with  which 
I  address  to  you  this  remonstrance ;  but  I 
feel  that  your  unwearied  exertions  and  the 
friendship  which  you  unreservedly  testified 
to  me  call  upon  me  to  urge  as  forcibly  as  I 
can  the  retracing  of  the  unfortunate  steps 
already  taken.  We  live  in  times  of  progress. 
A  scientific  discovery  or  a  practical  improve- 
ment of  any  kind  cannot  be  confined  to  a 
particular  locality  or  to  one  country ;  it  be- 
comes at  once  the  property  of  all.  This 
community  of  knowledge— the  most  power- 
ful destroyer  of  national  prejudicea  and  an* 
tipathies,  as  it  is  the  surest  foundation  for 
general  and  permanent  peace  and  good  will, 
must  ride  over  and  bear  down  individual 
ignorance  and  petty  bureaucratic  objections. 
Punctuality  and  rapidity  in  our  intercom- 
municationa  have  become  almost  essentials 
of  our  existence}  and  in  this  manner  all 
Europe  may  be  said  to  be  interested  in  the 
completion  of  that  railway  system  which  will 
traverse  the  Prussian  dominions  from  one 
extremity  to  the  other. 

**  And  now  let  me  point  out  the  lamenta- 
ble imperfections  which  characterise  the 
Ministers'  programme,  and  the  limitations 


and  requirements  which  will  effectually 
trammel  the  efforts  of  men  of  geaios,  and 
deter  those  of  experience  and  repntatioii 
from  entering  at  all  upon  the  competition. 

<*  It  is  an  expreaa  eonditionof  the  8<^e8Be 
that  the  railway  eommunication  is  not  to  be 
oontinuoua,  and  the  public  will  therefora 
continue  to  suffer  the  annoyance  and  inoon- 
venience  of  oonaiderable  delays ;  for  it  may 
be  aafely  said  that  the  proposal  of  disinte- 
gnting  a  train  at  one  terminua  and  draw- 
ing  it  across  to  the  other  by  men  or  hoiaea, 
bit  by  bit,  and  hour  by  hour,  will  offer 
equal,  if  not  greater,  obstacles  to  a  rapU 
journey  than  the  existing  sjstem  doea.  How 
much  better  would  it  be  that  the  bri4ge 
ahould  embody  within  itself  sudi  eleaenls 
of  strength  and  durability  aa  would  affiard  at 
all  times  and  in  ail  seasons  a  aafe  tranait  to 
those  meana  of  locomotion  which  eonstitnte 
the  wonder  and  glory  of  the  age  !  Inatoad 
of  such  a'permanent  and  aubatantial  atme- 
tnre,  will  the  Prussian  Government  sanction 
the  erection  of  one,  the  feeble  and  ridcety 
constitution  of  which  woidd  shadder  at  the 
very  sight  of  a  locomotive  ?  Surely  not  1 
Public  opinion  mnst  step  in  and  forbid  iL 
What  is  wanted  is  a  bridge  to  connect  the 
existing  railways,  not  one  that  will 
nently  aeparate  them. 

«*  But,  again,  it  is  stated  that  the  diffc 
between  the  levels  of  the  existing  rai 
and  that  required  far  the  roadway  of  the 
intended  bridge  is  too  great  to  bo  overeoaso 
by  the  locomotive  within  a  abort  diatanee  of 
length.  Thia  objection  ia  purely  imaginary ; 
for  I  can  state,  from  personal  eatamination, 
that  the  necessary  gradient  would  not  be  ao 
heavy  as  several  which  ara  worked  with  gieat 
ease  in  this  country.  Besides,  on  the  kit 
bank  of  the  Rhuie  the  terminus  of  the  Aix  ^ 
la-Chapelle  line  is  at  the  right  level;  and 
that  on  the  side  of  Dcuta  may  without  diffi- 
culty be  reached  by  an  easy  gradient  of  ka 
than  1  in  100. 

'•Without  meaning  the  slightest  disn^ieet 
to  the  author  of  the  design  for  the  diain  * 
bridge,  I  must  repeat  my  firm  and  delibenta 
conviction,  that  it  would  prove  an  incom- 
plete and  unsatisfactory  atructnre.  A  per- 
manent, inflexible,  durable,  and  haiMltirmf 
bridge,  of  enormous  strengUi,**  adapted,  by 
arrangemenU  whkh  I  have  now  in  progteia 
of  execution  for  similiar  purpoaca  in  thia 
country,  to  give  every  possible  facility  to 
the  navigation  of  the  river—calenUted  to 
carry  across  the  heariest  railway  train  at 


"  •  The  brtaking  w«|ght  of  the  bridge  I  pi»- 
poied,  with  tha  span  of  SIO  feet,  wu  equal  to  e,Mt 
torn  or  lt0»000  o»t.,  equally  dfstrilmtcd  erer  eadi 
tpan»  giving  «■  the  ultimate  strenicth  of  the  WHge, 
With  four  spans,  24,000  t<»M,  or  4tO,00«  cwts,** 
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any  ipeed,  and  which  yoa  night  coTer  with 
the  most  powerful  ordnance  from  end  to 
end,  maj  he  erected  at  Cologne  withfai  the 
tarn  which  Isas  heen  demanded  for  the  chain 
hridge.  These  atatementt  are  not  the 
imaginiogi  of  a  sanguine  mind ;  but  tbeir 
aeenraey  may  he  ooffoborated  hy  numerous 
examples  of  a  similar  eharaeter  which  have 
been  erected  in  this  country. 

'*  If,  therefore,  the  determinatioa  of  the 
Bfinister  of  PnbUe  Works  to  erect  a  chain 
bridge  cannot  be  shaken,  I  confidently  anti- 
cipate that  such  an  erent  will  not  be  allowed 
to  pass  by  without  a  strong  protest  on  the 
part  of  those  who  are  in  adyance  of  the 
knowledge  and  judgment  displayed  by  the 
authors  of  the  invitation  which  has  been 
issued  to  the  engineering  world. 

"  My  letter  has  attained  a  much  greater 
lengtik  than  at  first  anticipated.  My 
anxiety  to  forward  your  own  forcibly  ex- 

gresaed  views   on  the  subject  of  a  fixed 
ridge  must  be  my  apology  for  it. 
"  With  an  expression    of  my  profound 
esteem,  and  with  best  wishes  for  your  con- 
tinued good  health, 

"  Believe  me  to  remain, 

"  My  dear  Baron  Humboldt, 
"  Your  very  faithful  &  very  obedient  servant, 
**  William  Faikbairk. 


(I 


Manchester,  April  15." 


SnOmOATTONS  OF  INOLISH  PATBNTB  BN- 
BOLLBD  DURING  THB  WBBK  BNDINO 
APBIL  26th,  1850. 

Gborgi  Shots,  Deptford,  Kent.  Fbr 
improvemtnU  in  mant^acturinf  ornamental 
nafae€9  when  glaee  and  oiher  eubetaneee 
are  ueed,  (A  communication.)  Patent 
dated  October  18,  1849. 

The  various  modes  of  producing  oma* 
mental  surCsces  described  by  the  patentee 
are  as  follow : — 

1.  Producing  imitations  of  marble,  agate, 
jasper,  and  other  natural  stones,  by  splash- 
ing, painting,  or  printing  the  desired  pattern, 
in  oU  or  varnish  colours  on  a  water-bath,  at 
ia  well  understood  by  paper-stidners,  snd 
laying  on  it  a  glass  slsb,  the  surface  of 
which  has  been  previously  coated  with  var- 
nish or  siccative  oil,  to  prevent  water  get- 
ting between  the  two,  and  to  ensure  adhesion. 
The  body  colour  or  ground  of  the  stone  to 
be  imitated  is  then  laid  on,  and  the  whole 
subsequently  varnished  over.  Or,  the 
pattern  in  oil  or  varnish  colours  may  be 
applied  to  paper  coated  with  a  watery  gum, 
and  then  applied  to  the  tacky  surface  of  a 
glass  slab,  sfter  which  the  paper  and  gum 
are  to  be  removed  by  washing,  and  the 
colours  varnished  over.  Tlds  process 
aUowt  of  the  ornamenting  of  tubes  or  other 
boUow  artidei.    Any  luitable  oeaeat  may 


be  sfterwards  added,  and  the  articles  applied 
to  the  internal  and  external  decorations  of 
buildings,  appartments,  furniture,  domestic 
purpdses,  &c. 

2.  Imitating  on  slabs  of  glass  the  various 
substances  alluded  to  with  colours,  which 
vitrify  on  being  subjected  to  heat,  by  meana 
ot  a  bath  as  before  described,  or  by  graining 
tools.  '    ) 

3.  Imitating  wood  on  glass  slabs  in  like 
manner  to  what  is  ordinarily  practised, 
with  the  exception  that  the  varnishing  and 
last  or  finishing  touches  are  in  this  case  the 
first. 

4.  Printing  any  desired  pattern  by  means 
of  a  bath  composed  as  before-described,  and 
covered  with  a  pelicle  of  soap,  formed  by 
pouring  in  soapy  water,  on  which  the  required 
pattern  is  printed  by  points  or  by  edges  suit- 
ably arranged, — the  soap  serfing  to  confine 
the  pattern  In  its  bounds.  Care  mnat  be  taken 
not  to  twist  the  points  on  withdrawing  them. 

5.  Forming  letters  of  glass  by  forcing  it 
up  into  moulds,  and  producing  an  orna- 
mental surface  by  any  of  the  preceding 
methods.  These  letters  are  to  be  cemented 
in  their  places,  and  are  intended  chiefly  to 
supersede  the  brass  letters  aflixed  to  shop 
fronts. 

6.  Ornamenting  and  silvering  talc. 

7.  Pladng  an  ornamental  fabric  between 
sheets  of  glats. 

8.  Transfering  marbled  or  veined  designs 
to  lithographic  stones  in  lithographic  ink,  by 
the  use  of  a  water  bath  initead  of  the 
ordinary  method. 

9.  A  method  of  obtaining  stereotypes  or 
engravings  by  coating  wood  with  a  pre- 
paration of  wax  or  other  suitable  substance, 
whicli  is  then  to  be  engraved  to  the  required 
depth,  and  the  cast,  or  impression  in  copper, 
taken  from  it.  The  plate  is  then  to  be 
ground  down  to  the  depth  of  the  wax  and 
finished  off. 

[The  greater  part  of  the  preceding  list  of 
improvements,  the  1st  and  5th  in  particular, 
are  manifest  infringements  of  Miss  Wal- 
lace's patent.     See  vol.  xlix.,  p.  224] 

Davio  Hulbtt,  of  Holborn,  Middlesex, 
gas  engineer,  and  John  Birch  Padook,  of 
Lambeth,  Surrey,  gas  engineer.  For  tm- 
provemente  in  gat-meters  and  in  gat  regu* 
taiort.    Patent  dated  October  18,  1850. 

Ciaime. — 1.  An  improvement  in  the  sy- 
phon of  gss  meters,  whereby  it  is  limited  in 
its  use  to  the  passage  of  gas  exclusively,  and 
all  access  to  it  from  the  outside  is  excluded. 

2.  An  addition  to  gas-meters  of  an  indi- 
cator for  exhibiting  at  all  times  on  the  dial- 
plate  the  height  of  the  water  in  the  meter, 
such  indicator  being  actuated  by  means  of  a 
float  rising  or  falling  with  the  water. 

3.  An  improved  overflow  valve,  whereby 
any  abftnwtioii  of  gu  through  that  valve  if 
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rendered  impracticable,  and  several  modifi- 
cationa  thereof,  as  also  any  other  mo^ca- 
tions  of  which  the  same  may  be  sosoeptible. 

4.  An  addition  to  the  ordinary  syphon  of 
gas  meters  of  a  weighted  lever-TaWe,  for  the 
prevention  of  frand  from  tilting. 

[Should  the  meter  be  tilted  up  erer  so 
little  for  the  fraudulent  purpose  of  dis- 
placing part  of  the  water  from  the  drumi 
and  causingi  to  the  extent  of  such  displace- 
ment, more  gas  to  pass  through  the  meter 
than  is  registered,  the  weighted  lever  in- 
stantly brings  the  yaWe  down  upon  the  mouth 
of  the  pipe,  and  stops  the  flow  of  the  gas.] 

5.  Certain  arrangements  for  regulating 
the  flow  of  gas  by  the  application  of  a  column 
of  mercury. 

[We  shaU  give  a  full  description  of  the 
improvements,  1,  2,  3,  and  5,  with  en- 
gravings, in  our  next.] 

William  Wtatt,  Waterloo  -  cottage, 
Oldswinford,  Worcester,  pump-maker.  Far 
improvements  in  coating  the  eurfacee  rf 
vun^s,  pipee,  eieteme,  and  other  artiel$t  of 
iron.    Patent  dated  Octobar  18, 1850. 

This  invention  consists  in  coating  the 
surfaces  of  articles  made  of  csst  iron,  with  a 
glass  or  glsza  prepared  as  follows : — ^Three 
parts,  by  weight,  of  white  lead,  or  one  part 
red  lead,  or  two  parts  white  lead ;  two  parts 
of  borax,  and  one  part  of  calcined  flint,  are 
heated  to  a  temperature  suffidentiy  high  to 
fuse  them,  and  then  nm  into  irater  (by  pre- 
ference, although  not  absolutely  necessary), 
after  which  they  are  ground  up  with  water 
in  a  glaze  mill  to  the  consistency  of  cream. 
If  the  inside  of  the  article  is  to  be  coated, 
then  all  openings  are  closed  except  one, 
through  which  a  quantity  of  glaxe  if  intro- 
duced. A  rotary  motion  is  then  given  to  it 
in  order  to  cause  the  glase  to  adhere  to  every 
part.  If  it  is  the  exterior  that  is  to  be 
coated,  it  is  brushed  over  with,  or  dipped  in 
a  bath  of  glase.  In  either  case,  the  aurplna 
glaae  is  allowed  to  run  oiF.  The  article, 
thus  coated,  is  lastly  placed  in  a  kiln,  bnt 
in  such  manner  that  no  part  of  the  glase 
surfaces  shall  be  exposed  to  the  action  of 
flame  or  sulphur,  and  heated  until  the  glaze 
melts  (which  can  be  easily  ascertained  by 
removing  a  brick  from  the  kiln).  When 
this  occurs,  the  kilo  and  its  contents  are 
allowed  to  cool  until  the  glaze  is  set,  and 
adheres  firmly  to  the  surfaces  of  the  articles 
to  which  it  has  been  applied. 

Claim* — Coating  with  a  glase,  soeh  as 
herein  explained,  cast-iron  pumps,  cast- 
iron  pipes,  cast-iron  cisterns,  and  othvr  arti- 
dea  of  cast-iron. 

Joseph  Stovsl,  Soffolk-plaee,  Pall-mall 
East,  Middlesex,  tailor.  Fortnyrrovsmtfji^ 
in  coats,  part  of  which  improvempits  is 
applicable  to  sUtves  of  other  garments, 
Patent  dated  October  18, 1850. 


Mr.  StoTcl  proposes — 

1.  To  make  a  coat  with  double  fronts,  in 
order  to  protect  the  wearer  from  cold  and 
rain,  and  which  has  the  appearance  of  two 
coats.  The  under  one  is  made  in  the  nanal 
manner,  and  may  be  of  a  different  colour  to 
the  fronts,  which  are  attached  to  it  at  the 
collar  seams,  the  elbow  Yearns,  and  beneath 
the  arm  seams,  to  about  the  diepth  of  six 
inches,  being  buttoned  tiie  rest  of  the  way. 

2.  To  dispense  with  the  use  of  buttons  or 
hooks  and  eyes  at  the  wrists  of  sleeres,  and 
to  insert  at  the  openings  narrow  ribbons 
composed  of  silk  warp  and  elastle  weft, 
which  are  fastened  between  the  inner  snrCaoe 
of  the  cloth  and  the  lining,  so  as  to  allow  of 
the  passage  of  the  hands  through,  and  then 
collapse  around  the  wrists.  Instead  of  an 
elastic  fabric,  sprincs  may  be  used. 

Claims, — 1.  Making  coats  with  doable 
fronts. 

2.  Making  sleeves  of  coats  with  elastic 
fabrics,  or  springs  introduced  at  the  wrist. 

Thomas  Dawson,  Milton- street,  Bos- 
ton-square, machinist,  for  improvements 
in  cutting  and  shaping  garments  and  other 
artteles  qf  dress  fir  the  human  hod^.  Pa- 
tent dated  October  18, 1850. 

The  patentee  employs  a  machine  to  cat 
several  pieces  of  cloth  at  the  same  time, 
somewhat  similar  to  what  has  already  been 
used  to  cut  gloves,  with  the  exception  that 
the  position  of  the  cutten  may  be  varied  ao 
as  to  produce  different  shapes.  Hue  sn- 
ehine  consists  of  a  top  plate  perfoceted  with 
numerous  holes,  in  which  are  beldf  by  screw 
nuts,  a  number  of  standards.  These  stand- 
ards have  collars  that  bear  against  th^  under 
part  of  the  perforated  plate,  and  are  thereby 
prevented  sliding  up.  The  cutters,  some  of 
which  are  hinged,  and  the  rest  capable  of 
sliding  one  orer  the  other,  are  held  in  the 
lower  part  of  the  standards,  and  are  retained 
in  position  with  regard  to  one  another  by 
sorews.  The  machine  is  pUced  in  a  screw 
press,  and  the  layers  of  cloth  put  nnder 
the  blades  or  cutters,  which,  when  forced 
down  by  the  application  of  preasure,  wiD 
divide  them  into  the  required  uiapes.  When 
fustians  are  to  be  cut,  it  is  proposed  to 
make  the  ^^  of  the  cutters  serrated. 

C/otffi. — Composing  apparatus  for  enttinf 
or  shaping  parts  of  garments  or  drssSi  by 
so  arranging  the  cutters  that  they  may  he 
raried  in  their  combination  and  positipn,  ao 
as  to  vary  the  shape  of  the  cuts  made  by 
such  cutters* 

Ethan  Campbbll,  New  York,  phOo* 
sophioal,  practical,  and  expeiiniental 
engineer  and  artisan.  For  certain  nets  and 
us^fiU  improvements  i»  the  means  gf 
generating  and  applging  motive  power  emd 
m  propelling  veseek.  Patent  dieted  OeL 
18, 1860. 
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The  patentee  deicribes  and  (UtamB, 

1.  An  apparatoi  for  obtaining  yapoar 
from  aloobol  or  other  vaporizable  subitance, 
and  applying  it  to  motiTc  parpoiei. 

8.  An  apparatoi  for  propelling  Teisela  by 
the  ejection  of  a  eolamn  of  water  from  the 
stem. 

CHAnLU  ^BLTON  KiAKiCAV,  Argyle- 
street,  Middleiex,  gentleman.  Fir  certain 
improvifneniM  in  mackmerjf  /or  qtinninff  or 
twitting  cotton^  wool,  or  othmrflbrout  tub' 
ttameei.    Patent  dated  October  18, 1849. 

The  improTements  longht  to  be  lecnred 
under  thia  patent  embrace, 

1.  Gifing  a  twiat  to  the  lOfing  or  yam, 
and  winding  it  on  to  the  bobbin  without  the 
twIat  being  remoTed.  2.  A  mode  of  giving 
the  trarerae  motion,  for  laying  the  yam 
evenly  on  the  bobbin  from  end  to  end.  3. 
A  peculiar  conabruction  of  preaaer  or 
preaaer-guide.  4.  A  method  of  conatract- 
ing  apindlea.  5.  New  apring  top  bearinga 
for  flyera.  6.  Preasing  the  roUera  together 
by  meana  of  apringa  inatead  of  weighta. 
And  7.  Doubling,  drawing,  and  apinning 
alirera  in  one  iqpparatua,  and  at  one  opera- 
tioo. 

1.  The  permanent  twiat  ia  given  to  the 
roving  by  the  following  meana :  The  flyer- 
frame  baa  two  alota,  one  on  either  aide,  to 
receive  the  cheeka  which  aupport  the  axle 
of  a  cylinder,  and  allow  it  to  alide  up  or 
down.  Thia  cylinder,  which  ia  roughened 
or  fluted  on  ita  periphery,  ia  cauaed  to  bear 
againat  the  bobbin  by  having  ita  axle  alao 
Bupported  in  elaatic  bearinga,  and  receivea 
rotary  motion  which  it  tranamita  to  the 
bobbin.  The  roving  or  yam  paaaea  from 
the  delivery  rollera,  through  a  trumpet- 
mouthed  tube  to  the  preaaer  guide,  which 
laya  it  on  the  bobbin  evenly  from  end  to  end, 
having  the  twiat  given  to  it  by  the  revolu- 
tiona  of  the  flyer. 

2.  The  traverae  acrew,  which  effecta  the 
to  and  fro  motion  of  the  preaaer  guide,  haa 
right  and  left-handed  threada  cut  upon  it, 
and  receivea  rotary  motion,  through  the 
intervention  of  toothed  gearing,  from  the 
axle  of  the  eylinder.  The  preaaer  guide 
alidea  on  a  bar  and  carriea  at  the  lower  part 
a  atud  which  takea  into  the  one  or  other  of 
the  threada  of  the  acrew,  the  enda  whereof 
are  ao  cut  that  when  the  atud  haa  arrived  at 
the  end  of  one  thread  it  ahall  be  tranaferred 
to  the  ether,  and  thus  made  to  travel  to  and 
fro  alternately. 

3.  The  preaaer  guide  haa  affixed  to  the 
upper  part  of  the  body,  which  ia  made 
with  a  alot  and  alidea  on  a  bar  above  the 
bobbbi,  a  finely  tempered  ateel  spring,  the 
free  end  whereof  beara  on  the  bobbin  and  ia 
made  with  an  eyelet,  through  which  the 
roving  or  yam  paaaea. 

4.  The  lower  part  of  the  flyer  ia  made 


solid,  and  reata  upon  the  tapering  point  of 
a  fixed  apindle,  over  whicn  alidea  a  tube 
connected  by  a  bayonet-joint  to  the  flyer. 
Upon  the  tube  is  a  pulley,  which  receivea 
rotary  motion  by  a  band  from  any  prime 
mover,  and  imparta  it  to  the  flyer.  The 
apindle  carriea  at  the  upper  part  a  bevel 
toothed  wheel,  into  which  gears  another 
bevel  toothed  wheel  (supported  in  the  flyer- 
frame)  which  communicates,  through  the 
intervention  of  toothed  gearing,  with  the 
axle  of  the  eylinder.  The  bevel  wheel  on 
the  spindle  being  stationary,  and  the  other 
being  carried  round  it  in  Uie  frame,  causes 
the  latter  to  revolve  on  ita  own  axle,  and  to 
communicate  this  rotary  motion  to  the 
cylinder,  the  traverse-screw,  and  the  bobbin. 
6.  The  spring-top  bearings  oonsiat  of  a 
tube  connected  to  the  frame  at  one  end,  and 
having  a  bearing  at  the  other,  which  en- 
circles the  top  of  the  flyer.  Witliin  the 
tube  is  a  piece  of  India  mbber,  which  is 
attached  at  one  end  to  the  fixed  part  of  the 
joint,  and  at  the  other  to  the  bearing  part, 
so  as  to  allow  for  any  irregularity  in  the 
movement  of  the  flyer. 

6.  The  shoulders  of  the  drawing  rollers 
are  formed  with  shackles,  the  links  thereof 
behig  connected  together  by  a  screw,  which 
are  attached  to  a  apring,  like  a  apring 
balance,  the  other  end  of  which  Is  fixed  to 
the  frame.  The  screw  connection  admits  of 
the  diatancea  between  the  linka  of  the 
ahackla  being  varied,  and,  conaequently,  of 
regulating  the  preasure  of  the  roUera. 

7.  To  effect  the  doubling,  drawing,  and 
apinning  of  rovtnga  in  one  machine,  and 
render  tiietr  removal  at  the  termination  of 
each  operation  unneceaaary,  the  patentee 
propoaea  to  employ  three  acts  of  rollers, 
and  to  place  between  the  first  and  aeoond  a 
pair  of  rollera,  to  the  upper  one  of  which  ia 
given  a  longitudinal  traversing  motion.  In 
addition  to  Si»  rotary  one,  for  the  purpose 
of  gathering  up  and  compressing  the  fibres 
of  the  rovinga,  by  meana  of  right  and  left- 
handed  threada  cut  on  a  portion  of  ita  axle, 
into  which  takea  a  fixed  atud. 

The  claima  embrace  the  various  Improve- 
ments, aa  deacribed  in  the  specification,  and 
ahown  in  the  accompanying  dramnga. 

WBIKLT  Liat  or  NSW  BNGLI8H  PATSNTS. 

Peter  Arkell,  of  Chapel- street,  Stockwell,  BuTrey, 
engineer,  for  ImproTements  In  the  mannfttctuTe  of 
candle  wlcke.    April  20 :  ifx  months. 

AlAred  George  Andenon,  of  Great  Suffolk- street, 
Southwaxk,  Surrej,  soap   manofaeturer,  for  im- 

Srovements  in  the  treatment  of  a  substance  pro- 
aced  in  soap-making,  and  its  application  to  useftil 
pnrposes.    April  SO ;  six  months. 

John  Timothy  Chapman,  of  Wapping,  Middlesex, 
engineer,  for  improvements  In  appuatus  for  setting 
np  ships'  rigging  and  raiaing  freights.  April  30; 
six  montbe. 

ftlchart  Aiehlbald  Brooman,  of  the  firm  of  J.  C* 
Robertson  and  Co.,  of  Fleet-street,  London,  patent 
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agenti,  for  improvements  In  the  maDnHuture  of 
sine,  and  in  the  apparatus  employed  therein.  April 
20 ;  six  months. 

Henry  Ritchie,  of  Brixton,  Surrey,  for  improre- 
ments  in  the  manuGicture  of  copper,  brass,  and 
other  tubes  or  pipes.    April  28 ;  six  months. 

William  Macalpine,  of  Spring  Vale,  Hammer- 
smith, general  di«8ser,  and  Thomas  Macalpin,  of 
the  same  place,  manager,  for  improvements  in 
machinery  for  washing  cotton,  linen,  and  other 
fabrics.    April  23 ;  six  months. 

Charles  Humftey,  of  Downing  College,  Cam- 
bridge, M.  A.,  for  improvements  in  the  manufacture 
of  candies  and  oils,  and  in  treating  fatty  and  oily 
matters,  and  in  the  application  of  certain  products 
of  fstty  and  oily  matters.    April  23 ;  six  montlis. 

Antoine  Paawels  of  Paris,  France,  merchant, 
and  Vincent  Dubochet,  also  of  Paris,  France,  mer- 
chant, for  certain  improvements  in  the  production 
of  coke,  and  of  gas  for  illumination,  and  also  in  regu- 
lating the  circulation  of  such  gas.  April  28;  0  months. 

Richard  Laming,  of  the  New  Chemical  TVorlv, 
Isle  of  Dogs,  Middlesex,  chemist,  and  Frederick 
John  Evans,  of  the  Horseferry-road,  Westminster, 
gas  engineer,  for  improvements  in  the  maniifacture 
of  gas  for  illumination,  and  other  purposes  to  which 


coal  gas  is  applicable,  in  preparing  materials  to  be 
employed  in  such  manufiusture,  and  in  apparatos 
for  manufacturing  and  using  gas ;  also  improve- 
ments in  treating  certain  products  resulting  firam 
the  distillation  of  coal,  parts  of  which  above-men- 
tioned improvements  are  applicable  to  other  similar 
purposes.    April  23;  six  months. 

£dward  Newton,  of  Chancery-lane,  Middlesex, 
civQ  engineer,  for  improvements  in  casting  type. 
( Being  a  communication.)    April  f  3 ;  six  moaths. 

Peter  Armand  Lecomte  de  Fontainemoreau,  of 
South-street,  Finsbury,  for  certsJn  improvements 
in  the  manufacture  of  wafers,  and  in  the  machi- 
nery or  apparatus  connected  therewith.  (Being  a 
conununication.)    April  23 ;  six  months. 

Peter  Armand  Lecomte  de  Fontainemorean,  of 
South-street,  Finsbury,  for  a  new  and  improved 
mode  of  conducting,  consuming,  and  disengaging 
smoke  from  its  deleterious  compounds.  (Beings 
communication.)    April  23,  six  months. 

Ernst  Werner  Siemens,  of  Berlin,  Prussia,  dee- 
trie  engineer,  for  improvements  in  electric  Ule- 
graphs.    April  23;  six  months. 

Joseph  Jean  Baranowskl,  of  London,  gentle- 
man, for  improvements  in  machinery  for  counting, 
numbering,  and  labelling.    April  23;  six  months. 
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(P»lent  dated  October  18, 1849 ;  8p*cUlc»tIoii  enioUed  April  18, 18S0.) 
Menn.  Hulett  and  Paddon  have  patented  several  improvements  in  gms  meters, 
which  pVoraise  fair  to  be  of  great  practical  utility.    Even  already,  though  but  six 
months  have  elapsed  since  the  sealing  of  th«  patent,  their  improved  meter  is  m 

**S^mreff^ual  mode  of  keeping  the  waltr  chtrge  constantly  adjusted  to  the  true 
working  level  has  loaft  been  felt  to  be  a  desideratum.  The  present  patentees  have 
made  a*n^  approach  to  this  desirable  result  by  exhibiting  the  actud  level  of  the 
v«rer  to  the  eye  on  the  face  of  the  dial-plate,  so  that  tSe  consumer  may  at  all 
times  satisfy  himself  whether  or  no  anymore  than  the  proper  charoe  of  water  w 
contained  in  the  meter ;  whlUt  the  Inspector,  on  gowg  his  rounds,  wilf  perceive  at  a 
fiance  any  dettelency  in  the  correct  water  level. ,  ,  ^  ,  ,  .  .  ..  . 
Thfi  indiaator  of  the  water  level  Is  represented  In  fig.  1,  and  thus  desonbed:- 
A  is  the  erdiurr  float- valve,  to  the  bottom  of  which  there  Is  attatlMd  a  rarvet  rod  or  wire 

thin^iX  «acWnery,  and  carries  at  top  a  pointer  «(  *  U  a  vertlosl  slot  Mde  In  the 
Sri-Xn?  and  down  which  the  pointer  c  is  frs.  to  saove;  and  t  Is  a  ssyk  On  the  dUl- 
nUtiwhteh  Indicates  the  true  level  to  which  the  water  hi  tlit  meter  should  at  eo«ii.e»oe- 
tZtU^xM^V  A.  the  float  rise,  er  WU,  the  pointer  t  nscessar  ly  rlHi  or  faUs  «iih  U 
5Sve  or  h^tow  the  standard  point  /,  and  thus  bseomes  a  eoosttnt  Indicator  of  any  escape 
OTd7ftd.ncT  of  waur  to  the  meter.  Instead  of  the  lon|  era  of  the  rod  or  wlrsoe  lomdng 
Llf  thSterTmey  be  made  to  act  on  a  separata  pointar  havlni  a  horfiontal  motion. 
«S  IndicaCe  on  the^-eot  of  a  eirele  the  degree  of  Jiverg«.ce  from  the  true  level  of  .he 
^ter  bSr«  prefer  the  arrantemeot  we  have  dsse.lbed  es.  on  the  wheta.  moeh  .impler 
^l^oTJlLiorj.  If  preRrred.  also  the  indleator  may  be  eoDneeud  to  a  sepurf 
float '  bat  this  we  deem  luperflaom*  .  ^         , 

It 'is  well  known  that  gas  may  be  easily  drawn  off  "n^^gl^^^^/'^Si.  .!  «L1'T' 
svphon-plug  screwed  at  the  bottom  of  meters,  and  alec  from  the  aide  or  oterflow 
piie  (ater  sucking  out  the  water,  which  can  be  done  notwuhstanding  the  dip-pipe). 
bT  fittinir  on  to  those  orifices  a  moveable  and  flexible  tube  (vulgarly  called  a 
••  JemmY").  which,  on  the  approach  of  the  Inapector.  is  removed,  the  screw- plugs 
being  ^enWaced^is  before.  Messrie  Hulett  and  Paddon  have  effeetually  elosed 
the  door  to  these  frauds  by  the  several  methods  which  are  described  as  foUoWi  i— 

As  to  the  Syphon  Plug. 
In  the  cottiaon  water  meter,  the  gas  is  oonvsyed  into  the  measuring  drdm  by  a  eurved 
Dioe  or  syphon,  both  ends  of  which  arc  left  open.  From  the  curved  end  of  tWa  pipe  a 
itraiaht  tubular  piece  projects  downwards,  and  is  closed  at  bottom  by  a  scfaw-plug  »ooc9. 
sible  from  the  ouUide,  the  use  of  which  additional  piece  and  plug  is  to  enable  the  syphon  to 
ba  occasionaUy  employed  for  the  collateral  purpose  of  drawing  off  any  excess  of  water  wluch 
may  accumulate  in  the  meter  and  interfere  with  its  due  action.  But  there  is  nothing  to 
nrevent  parties  fraudulently  disposed  from  making  tse  of  these  additions  to  the  syphon  for 
the  purpose  of  drawing  off  gas  (instead  of  water),  without  its  passing  through  the  dram ; 
and  no  doubt  this  it  frequently  done.  Now  to  prevent  the  possibUity,  in  future,  of  raeh 
an  abuse,  we  do  away  with  the  plug  referred  to  altogether,  and  make  use  of  the  syphwa  for 
its  single  legitimate  purpose  of  conveying  the  gas  from  the  inlet  box  to  the  drum.  Fig.  1 
is  a  front  elevation,  and  fig.  2  a  side  elevation  of  a  g««  «fter  in  '^^ch  the  preceitteg  and 
other  improvemenU  included  in  our  invention  are  embodied,  parts  of  both  figurM  Mng  in 
section  B.  fkz.  1,  i>  the  syphon.  Both  legs  are  carried  higher  than  usual,  and  the  ends 
of  both' are  inclosed  in  covers  inacc«««lWe  to  the  water,  one  by  a  oOfer  B^  placed  inside  the 
drum,  and  the  other  by  a  cover  B«  atUched  to  the  front  of  the  meter.  All  access  to  the 
syphon  from  the  ouUide  is  thus  excluded,  and  any  fraudulsnt  abstraction  of  gas  through 
that  part  of  the  apparatus  rendered  iapossible.  We  still  leave  a  short  tubular  piece  «  pro- 
jecting downwards  from  the  bottom  of  the  syphon  as  shown  in  fig.  2  ;  but  it  is  for  the  pur- 
pose only  of  receiving  any  moisture  which  may  arise  from  the  condensation  of  the  gas. 

A»  to  the  Overflow  Valve, 

Thirdlw    Our  improved  overflow  vslve,  is  so  constructed  that  it  can  be  applied  to 

that  purpose  alone,  and  cannot  be  used  under  any  circumstances   for  the  fraudulent 

abstraction  of  gas.     A  section  and  plan  of  this  portion  of  our  improvements  are  given. 

on  an  enlarged  scale,  in  figs.   3  and  4.       A^   is  a  waste  reservoir  formed   on  one 
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tide  of  the  iqiiare  box  in  front  of  the  meter ;  this  reeerfoir  if  eloied  at  bottom,  bnt  open 
at  top  for  t}ie  reception  of  the  inrplas  water  when  the  proper  level  ii  exceeded.  B*  ii  a 
Tertioal  pipe  enclosed  in  A^,  which  is  open  at  bottom,  bnt  closed  at  top  $  and  i^  a  mouth- 
piece, which  branches  off  at  right  angles  from  B',  and  has  a  screw>plng  F  fitted  to  it.  M 
is  a  GjUndrical  float  which  encircles  B',  and  is  free  to  moTC  np  and  down  it.  N  is  a  coni- 
eal  valve  placed  inside  B^  the  spindle  of  which  is  attached  bj  a  cross  piece  to  the  bottom 
edges  of  the  cylindrical  float  M.  As  water  flows  over  into  tlie  reservoir  A^,  it  raises  the 
eylinder  M,  which,  bj  its  ascent,  opens  the  val?e  N,  and  admits  the  waste  water  into  the 

5ipe  B',  from  which  (on  that  pipe  being  filled)  it  may  be  drawn  off  by  taking  out  the  ping 
When  the  cylinder  M  falls,  the  valve  N  drops  with  it  into  its  seat,  and  now  serves  to 
close  the  tube  B'  against  the  pusage  of  any  gas  in  that  direction.  The  plug  F  may  then 
be  taken  out,  bnt  neither  water  nor  gas  will  follow. 

A  modification  of  the  preceding  apparatus  is  represented  in  fig.  5.  A^  is  a  reservoir, 
formed  as  before,  at  the  side  of  the  square  box  in  front  of  the  meter.  B',  a  tube  which 
ooenpies  the  centre  of  that  reservoir,  but  does  not  descend  quite  to  the  bottom  thereof ; 
at  top,  this  tube  is  soldered  to  a  corresponding  aperture  in  the  reservoir,  and  at  bottom  it 
baa  an  openiog,  b,  which  the  float-ball  A®  fits  upon.  P  is  a  mouth-piece  and  plug,  as  before 
described.  When  the  meter  is  charged  with  water,  and  the  reservoir,  A^,  is,  consequently, 
also  filled,  the  ball  A°  floats  at  the  top,  bnt  as  soon  as  the  water  descends  so  far  as  to  leave 
the  tube  B'  free,  the  ball  falls  down  upon  the  aperture  6,  and  prevents  the  exit  of  any  gas 
through  that  part  of  the  reservoir  communicatiog  with  the  mouth-piece  F. 

Another  modification  of  this  part  of  our  invention  is  shown  in  fig.  6.  A^  is  an  outer 
ease.  A'  is  a  compartment  formed  at  the  top  of  the  case,  which  is  constantly  open  to  the 
inflow  of  the  surplus  water,  but  is  closed  at  bottom  on  the  line  a  b.  A"  is  a  central  tube, 
aimilar  to  the  tuboa  B",  of  the  preceding  arrangements,  which  hss  a  float  valve,  B,  adapted 
to  the  top  of  it,  and  opens  at  bottom  (only)  into  the  portion  A  of  the  case  which  surrounds 
the  tube  and  communicates  with  the  month-piece,  F.  The  overflow  water  rises  in  A*  till 
it  raises  the  float  B,  which  allows  it  to  pass  over,  into,  and  down  the  tube  A*,  from  which 
it  ascends  in  A^  to  the  mouth-piece,  where  it  is  discharged.  It  follows  that  until  the  float 
B  is  raised,  there  can  be  no  communication  between  the  mouth-piece  and  the  interior  of 
tlie  meter,  and  that  the  water  which  serves  to  raise  that  float  must  serve  also  to  seal  the 
noath-piece  against  any  escape  of  gas.  The  moment  there  is  no  water  interposed  between 
tlie  mouth-piece,  F,  and  the  interior  of  the  meter,  the  valve  B  drops  of  necessity  into  its 
aeat,  and  prevents  any  flow  of  gas  towards  the  month-piece. 

Fig.  7  exhibits  an  arrangement,  which  is  precisely  the  same  in  all  respects  as  fig.  6,  with 
the  exception  that  in  place  of  the  float  valve  used  to  close  the  top  of  the  central  tubular 
oompertment  A',  a  hollow  cap  is  nsed. 

Sometimes  the  water  charge,  after  being  properly  ai^usted  by  the  inspector,  is 
tampered  with  as  soon  as  his  back  is  torned,  by  tilting  the  meter  forwsrds.  This 
poeition  causes  the  water  level  to  subside  from  the  drum  or  measuring  wheel  towards 
the  front  of  the  meter,  which  then  registers  in  favour  of  the  consumer,  just  as  if  it 
were  undercharged.  The  patentees  have  put  a  stop  to  this  fraudulent  practice  also 
by  the  following  simple  eontrivance  :•— 

B,  ttg,  8,  is  the  ordinary  syphon  pipe ;  B^  a  valve,  which  fits  the  mouth  of  the  inlet  arm 
of  the  syphon,  the  spindle  C  of  which  valve  is  swivelled  to  the  back  of  the  same  arm  of  the 
•yphon.  A  weight  E  is  attached  to  the  lower  end  of  the  spindle,  so  as  to  throw  up  the 
Talve  and  leave  the  inlet  arm  of  the  pipe  open  as  long  as  the  meter  Is  on  an  exact  level ;  but 
■honld  the  meter  be  tilted  up  ever  so  little  for  the  fraudulent  purpose  above  mentioned, 
the  weight  instantly  brings  the  valve  down  upon  the  mouth  of  the  pipe,  and  stops  the  flow 
of  the  gas. 

Now  that  the  wet  gas  meter  has  been  so  much  improved  by  Messrs.  Hulett  and 
Paddon*8  contrivances,  we  shall  expect  to  see  it  coming  more  into  vogue  than  ever  ; 
for  it  is,  after  all,  when  properly  constructed  and  adjusted,  the  most  correct  measure 
•f  gas  jet  known. 

The  fast  of  Messrs.  Hulett  and  Paddon's  improvements  which  we  have  to  notice, 
if  an  apparatus  for  regulating  the  flow  of  gas  through  pipes,  so  that  whatever  may 
be  the  pressure  of  gas  in  the  street  mains,  an  uniform  pressure  may  be  maintained 
In  the  passage  of  the  gas  through  the  burners : 

A  sectional  view  of  this  apparatus  is  given  in  fig.  9.  A  is  the  inlet  pipe  from  the 
neter  or  gas  main ;  B  the  pipe  leading  to  the  burners ;  C  is  a  chamber  containing  a  lever 
J>,  which  is  centred  at  D^  To  the  longer  arm  of  the  lerer  D  there  is  affixed  a  conical 
Talve  B,  which  regulates  the  flow  of  gas  into  the  pipe  B.  F  is  a  bent  pipe  or  inverted 
ayphon,  which  ia  filled  with  mercury  np  to  the  line  a  b*    When  gas  is  admitted  into  the 
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inftrament,  the  greater  the  pressure  with  which  it  is  forced  through  the  pipes,  the  mora  It 
will  press  upon  the  surface  of  the  mereory  in  the  limh  G  of  the  syphon,  whereby  the  eonn- 
terpoise  weight  H  will  descend,  and  cause  the  yaWe  E  to  close  up  the  aperture  in  the  inpe- 
B,  and  so  equalize  the  flow  of  gas  according  to  the  pressure.  I  is  a  counterpoise,  by  which 
the  action  of  the  instrument  can  be  Mjusted  to  any  degree  of  pressure ;  this  eounterpoiee 
can  be  screwed  further  out  or  in  upon  the  lerer  at  pleasure,  by  undoing  the  screw- cap  K. 
L  is  another  screw  cap  for  adjusting  in  like  manner  the  floating  counterpoise  K.  Other 
modes  of  applying  a  mercurial  column  to  equalise  the  flow  of  gas  may  readily  lie  derised ;  bat 
we  prefer  that  which  we  hare  described,  and  do  not  confine  ourselrci  to  any  particular  mode. 


SARDINIAN  STCAM-VRIOATn  "  OOTBRNGLB. 
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This  fine  wsr-steamer,  which  left  the 
Thames  on  Sunday  last,  affords  a  fresh  ex- 
ample of  the  superiority  of  English*  built 
ships  and  machinery.  She  was  bailt  by 
Mr.  Pitcher,  of  Northfleet,  for  the  service 
of  the  Sardinian  GoTcmment,  and  presents 
a  noble  sppearance  on  the  water,  with  every 
indication  of  proving  a  fine  sea  vesiel.  She 
is  of  the  following  dimensions,  viz. :  Length, 
213  feet ;  breadth,  37  feet  6  inches ;  dppth, 
23  feet;  barthen  in  tons,  1389. 

The  engines  are  by  Messrs.  Mandslay, 
Sons,  and  Field,  on  their  double-cylinder 
principle,  and  of  the  combined  power  of  450 
horses.  The  boilers  are  so  constructed  as 
to  be  very  low  in  the  vessel ;  the  situation  best 


adapted  for  a  man-of-war ;  and  her  paddle- 
wheels  are  provided  with  disengaging  appa- 
ratus, so  that  the  vessel  may  rndily  be  p«t 
under  sail  only,  when  required.  This  arrange- 
ment of  engines  was  introduced  by  the  firm 
of  Maudilay,  Sons,  and  Field,  in  1841, 
since  which  time  they  have  manufactured 
engines  of  15,370  horses  power  under  their 
patent. 

The  speed  of  the  Oovemole,  as  ascer- 
tained by  rnnning  to  and  fro  between  the 
Nore  and  Mouse  Hght-ships,  is  upwards  of 
11  Icnots  an  hour,  though  fully  equipped  in 
every  respect,  having  her  coals  and  heavy 
armament  on  board. 
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Wiiiiam  Henry  Barlow,  JBsf.,  civil  en- 
gineer.— 699.  Is  resident  engineer  to  the 
Midland  Railway.— 701.  Has  found  so  much 
difficulty  in  obtaining  the  quality  of  iron 
specified  that  he  now  simply  specifies  the 
dimensions  of  the  girders  and  the  test  to 
the  iron  is  to  be  submitted,  leaving  the  mix- 
ture to  the  founder. — 702.  Objects  to  the 
inferior  qualities  of  cinder  iron  and  hot  blast 
iron  generally ;  though,  at  times,  hot  blast 
iron  exhibits  good  results. — 705.  Some  ipe- 
cimens  of  hot  blast  are  as  strong  as  cold 
blast.  —  706.  Hot  blast  iron  seoms  more 
liable  to  abuie  in  manufacture  than  cold 
blsit. — 707.  Is  not  aware  of  any  mode  of 
telling  hot  blast  iron  from  cold  blast.— 708. 
Specifies  that  girders  should  bear  a  given 
weight  with  a  given  deflection. — 709.  Would 
make  a  girder  so  that  the  breaking  weight 
should  be  four  times  the  greatest  load. — 710. 
Considers  that  safe  for  weights  moving  at 
high  velocities. — 711.  Proves  a  girder  to 
half  the  breaking  weight.  —  712.  It  gives 
the  girder  a  permanent  set,  but  does  not 
consider  that  it  injures  its  strength. — 713. 
The  proof  is  proportioned  to  what  the  girder 
has  tobear.—* 714.  Test  them  by  dead  pres- 
sure by  the  hydraulic  press. — 717.  Has  not 
tried  impact,  during  the  test,  but  thinks  it 
might  be  desirable  when  the  breaking  weight 


of  the  girder  is  neariy  approadied;  bat, 
practically,  would  give  a  large  amount  of 
surplus  strength.— 718.  Never  allows  th« 
load  to  exceed  one- fourth  of  the  breaking 
weight;  it  is  often  one-fifth. — 719.  Hie 
pressure  being  applied  in  the  oentral  plane 
of  the  girder. — 720.  In  actual  stmctnrea  the 
pressure  is  usually  applied  to  one  aide  of 
the  bottom  flange,  but  does  not  consider 
that  when  the  surplus  strength  is  so  great 
and  the  iron  good  that  it  is  of  import- 
ance to  apply  the  test  in  the  same  way.— 
722.  A  torsion  is  introduced;  it  is  not, 
however,  so  perceptible  in  short  girders. — 
731.  The  effect  of  a  great  permuQcnt  load 
on  girders  is  not  in  operation  in  railways ; 
but  girders  do  not  appear  to  be  deteriorated 
by  the  frequent  passsge  of  a  load. — 733. 
The  -^h  of  an  inch  to  a  foot  is  assumed  as 
the  amount  of  deflection  that  may  be  al- 
lowed, in  girders,  but  it  is  empirical.-^736. 
The  short  time  which  a  load  rests  on  a  tmO- 
way  girder  apparently  renders  the  weight  of 
less  eifect  than  in  warehouse  girders  which 
bear  a  large  load  for  years.— 737.  Obserred 
once  on  a  timber  viaduct  that  a  goods'  train 
produced  a  certain  amount  of  d^ectlon ;  an 
eipress  train  coming  afterwards,  thos^h 
with  a  lighter  engine,  seemed  to  produce  a 
wave  through  the  bridge,  and  evidently  pr»- 
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diaead  awoneaffeet  than  the  goods*  train.— 
738.  The  point  of  mazimnm  effect  wonld 
not  be  when  the  load  was  in  the  oentre  of 
the  bridge.— 739.  And  tbii  if  probably  a 
reaaon  for  allowing  girden  to  deflect  lesi  in 
railwaj  bridges  than  when  exposed  to  dead 
pressnre  only.— 740.  Has  generally  adopted 
Mr.  Hodgkinson's  form  of  girder.>->'742.  In 
spans  of  50  feet,  whererer  the  headway 
^ows,  prefers  and  has  adopted  arched 
girders,  which  are  supported  by  abutments, 
and  also  act  as  girders;  they  are  of  great 
strength.— >74 6.  A  skew  bridge  on  that  prin- 
ciple is  a  series  of  square  bridges. — 747. 
The  arched  girder  for  the  bridge  OTer  the 
canal  at  Whedock  is  in  two  pieces,  bolted 
together  in  the  middle ;  the  rise  is  <^h.— 
750.  There  are  cases  where  on  account  of 
headway  rectangular  openings  are  required, 
bat  they  are  rare ;  girders  have  been  used 
to  a  greater  extent  than  necessity  required, 
from  being  in  fashion. — 753.  The  length  for 
cast  iron  girders  will  be  limited  by  the  power 
of  cssting  them  ;  has  not  osed  any  longer  than 
42  feet.— 755.  The  bowstring  bridge  is  the 
best  mode  of  coDstmction  where  the  spans 
are  not  too  large  for  simple  girders,  a  cast 
iron  arch  with  a  wrought  iron  string. — 761. 
In  a  Tcry  Isrge  structure  the  rise  of  the  arch 
might  allow  of  a  pair  being  tied  together  at 
the  top.— 762.  If  in  combinations  of  wrought 
and  cast  iron,  the  two  metals  are  bolted  side 
by  side,  the  different  rates  of  expansion  might 
produce  a  bad  result.— 764.  Has  not  found 
that  the  impact  and  ribratioQ  to  which  rail- 
way bridges  are  subject  has  produced  any 
bad  effect  on  the  bolts  snd  rivets  of  bow- 
string'girders.-— 766,  The  girders  in  skew 
bridges  might,  if  the  deflection  were  exces- 
sive, snffer  from  the  load  coming  on  the 
eentre  of  one  girder  before  it  c^mes  on  to 
that  of  the  other.— 767.  Except  at  high 
vdoeities  the  maximum  effect  will  take  place 
when  the  load  is  at  the  centre.  769.  To  try 
the  effect  of  impact  of  trains,  whitewashed 
the  rails  fur  a  mile  on  an  incline  of  1 
in  316,  and  watched  the  effect  of  a  fast 
train  of  tweWe  carriages  going  down  it  over 
them ;  in  cases  of  imperfections  at  the  joints, 
there  were  spaces  5  inches  in  length  un- 
touched by  any  wheels  in  the  train. — 775. 
Tlie  rails  weighed  78  lbs.  and  were  on  wooden 
sleepers.— 777.  Used  to  use  felt  ss  an  in- 
terposing medium  to  diminish  Tibration, 
which  answered  for  light  engines ;  the  pre- 
sent ones  are  so  heavy  that  any  sobstanoe 
is  soon  crushed  oat.— 778.  Some  engines 
weigh  nearly  30  tons;  a  new  one  on  four 
whMls  weighs  32  tons.— 781.  Has  observed 
that  the  internal  structure  of  small  pieces 
of  wrought  iron  becomes  altered  by  blows. 
—782.  Caused  a  piece  of  the  best  and  most 
ftbroos  wrou^tironfrom  theLowmoor  works 


to  be  hammered  by  blacksmiths  for  10  mi- 
nutes, and  quite  a  change  in  the  texture  was 
produced;  by  continuing  the  hammering 
for  half  an  hour,  it  wss  altered  from  a 
flbrous  to  a  granular  texture. — 785.  Axles 
are  not  expowd  to  the  lame  sort  of  blows 
as  hammering  gives ;  but  axles  have  broken 
with  a  crystalline  fracture.— 791.  The  very 
heavy  engines  lately  introduced  begin  to 
crush  the  rails ;  eight  tons  on  esch  wheel 
seems  beyond  what  the  rails  as  now  con- 
structed can  carry.— 796.  The  wheels  of  the 
large  engine  above  mentioned  are  16  feet 
apart. — 798.  It  has  travelled  with  two  car- 
riages at  78  miles  per  hour. 

Robert  Stepheiuon,  JBeq.,  M.P,  civil  en- 
gineer.—807.  Mentions  that  it  is  well  known 
that  the  fluidity  of  BerUn  iron  is  due  to  the 
presence  of  arsenic,  and  that  the  Welch  and 
Yorkshire  irons  are  contrasted  by  the  one 
being  hot  short  and  the  other  cold  short, which 
is  due  to  the  presence  of  phoiphorous  on  the 
one  band,  and  manganese  on  the  other.— 
808.  Used  two  or  three  cwt.  of  the  new  iron 
from  India ;  bat  the  workmen  did  not  un- 
derstand it ;  it  retains  its  malleable  proper- 
ties to  a  high  temperature,  and  then  looses 
them  very  suddenly  and  becomes  fluid.— 810. 
Mr.  Merries  Stirling's  method  of  introduc- 
ing wrought  iron  into  cast  iron,  is  a  com- 
mercial question,  unless  it  gives  more  flexi- 
bility or  toughness  to  the  cast  iron  and  makes 
it  approach  the  quality  of  wrought  iron,  for 
if  the  additional  quantity  of  common  iron 
required  to  make  up  for  the  difference  of 
strength  can  be  introduced  at  less  expense 
than  his  mixture  can  be  procured,  he  wonld 
be  beat  out  of  the  market.— 811.  Weight 
is,  however,  an  important  element  in  steam 
boats.  — 813.  Prefers  a  mixture  of  irons 
wherever  it  can  be  obtained,  without  having 
any  specific  opinion  as  to  which  mixture  is 
best. — 814.  Made  several  experiments  on 
mixtures  at  Newcastle ;  does  not  think  the 
difference  between  any  irons  so  great  as  to 
make  it  worth  while  incurring  additional 
expense ;  5,  6,  or  7  per  cent,  is  probably 
the  range  on  one  side  or  the  other  from  the 
mediom  of  all  the  irons  in  this  country ; 
when  using  hot  blast  iron,  alters  the  con- 
stant in  Mr.  Hodgkinson's  formula  to  make 
up  for  any  defect  in  quality.— 815.  Hot 
blast  iron  being  very  fluid,  is  better  adapted 
for  small  articles  than  cold  blast;  it  ap- 
pears to  approach  the  Berlin  metal. — 816. 
Would  use  either  hot  blast  or  cold  blast 
iron,  but  prefers  a  mixtare.~817.  Though 
you  may  specify  that  the  iron  be  without 
cinder,  yon  cannot  ensure  getting  it. — 818. 
Has  not  found  much  difference  between 
anthracite  and  other  iron.— 819.  The  large 
csstings  for  the  bridge  at  NewessUe  are  of 
anthrMite  and  hot  blast  from  the  neigh- 
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bonrbood. «— 820.  Contidert  that  then  ii 
vary  little  difference  betwoen  the  etreni^hf 
of  different  ironi,  and  that  it  can  alwaya  be 
made  up  by  varying  the  constant  in  the  for- 
nnta. — 822.  Never  met  with  iron  varying  15 
per  cent,  from  a  itandard.— 823.  Jt  of  opi. 
nion  that,  taking  the  average  of  ironi  in 
this  country,  there  ia  a  gnat  proximity  to 
an  nntform  standard ;  irons  vary  to  a  small 
extent  on  eaoh  side  of  that  standard.— 824. 
Though  one  iron  compared  with  another 
may  give  a  great  diflbrence  of  strength,  a 
miiture,  for  which  all  engineers  stipnUte, 
annihilates  these  variations.— 825.  Always 
adopts  Mr.  Hodgkinson's  formnla.— 826. 
Adopts  the  constant  he  gives,  via.,  25  or  26 
with  a  mixture;  if  compelled  to  use  hot 
blast  iron,  would  take  20  as  the  constant, 
this  number  being  derived  from  experiment!. 
— 829.  Has  not  the  same  confidence  in  hot 
blast  as  in  cold  blast  iron,  rather  from 
opinion  than  experimenta.  —  830.  Under- 
stands that  the  fracture  of  hot  blast  is  darker 
and  more  ctrbonaoeous  than  cold  bIast,whioh 
should  be  a  dull  lead  grey.— 831.  Generally 
employs  six  times  the  working  load  to  be 
the  etlculated  strength  of  a  girder,  and  tests 
it  with  a  weight  equal  to  two  trains  of  loco- 
motives, or  two  tons  per  foot  in  length.-^ 
832.  Has  added  to  the  bridges  built  on  the 
plan  of  the  Dee  Bridge,  three  castings  corre- 
sponding to  the  lower  ones,  by  means  of 
which  the  line  of  thrust  is  raised  above  the 
horisontal  line.— 833.  The  deflection  of  a 
bridge  of  96  feet  span  so  altered  was  1*96 
inehes  with  56  tons  in  the  centre,  equal  to 
two  trains  of  locomotives ;  it  is  rather  too 
stiff}  considers  that  a  eertain  amount  of 
flexibility  in  a  cast  iron  girder  Is  essential  to 
resist  the  suddenness  of  the  passing  weight ; 
it  should  yield  so  as  not  to  convert  pressure 
into  concussion.— 834.  Tests  large  com- 
pound girders  to  one-third  the  breaking 
weight,  and  small  simple  girders  to  one- 
sixth.— 835.  Tests  small  girders  vrith  the 
hydraulic  press;  large  girders,  with  deed 
weight,  suspended  from  the  centre. — 836. 
— Iron  elamps  holding  the  bottom  flange  sup« 
port  the  platform  for  the  testing  weight. — 838 
The  weight  is  applied  in  the  centre.— 839. 
In  bridges  it  is  applied  on  one  side,  but  the 
torsion  so  created  is  very  inconsiderable  and 
may  be  disregarded.— -841.  It  is  not  neces- 
sary to  test  girders  with  weights  applied  as 
in  practice  ;  the  beams  that  form  the  plat- 
form rest  close  to  the  vertical  web. — 843. 
When  girders  have  been  tested  accidentally 
in  that  way,  haa  not  found  any  difference ; 
when  two  airders  are  tried  by  the  hydraulic 
press  it  is  by  accident  only  thst  the  pressure 
is  exactly  in  the  vertical  plane.— 845.  Doea 
not  consider  that  alterations  take  place  ia 
iroa  bridges  from  length  of  time  or  ehange 


of  temperature ;  the  engine  beam  of  a  Cor- 
nish engine,  with  a  90-Inch  cylinder,  ra- 
ceives  a  shock  8  or  10  times  a  minute,  equal 
to  55  tons ;  has  known  them  work  for  80 
years  without  the  smallest  perocptlble  ehange. 
—848.  On  the  BUckwaU  BaUway,  120,000 
trains,  eaoh  of  12  csrriages,  have  pasaed 
over  girders  of  48  or  50  feet  span,  and  when 
examined  four  or  five  months  ago,  no  per- 
ceptible ehange  had  taken  place.  —  849. 
These  girders  were  not  made  to  oarry  loco- 
motives, and  they  are  doing  as  near  their 
ultimate  duty  as  girders  carrying  loeomo- 
tives ;  with  respect  to  the  question  of  change 
in  the  internal  structure  of  wrought  iron, 
knows  of  no  instance  where  some  important 
link  was  not  wanting  to  complete  the  rse- 
soning ;  that  hammering  may  produoe  brit- 
tleness  in  iron  is  probable  but  not  certain ; 
the  connecting  rod  of  a  steam  engine  vibrates 
at  ordinary  speeds  eight  times  in  a  aecond ; 
one  just  eome  into  the  shop  from  the  Nor- 
folk line  has  run  50,000  miles  ;  the  rod  has 
vibrated  25,000,000  of  timea;  yet,  appa- 
rently, no  change  ran  be  detected. — 851. 
With  reapect  to  axles,  has  never  been  able 
to  come  to  a  conclusion  whether  the  axles 
that  broke  were  fibrous  to  begin  with.— 
852.  The  connecting  rod  being  so  much 
smaller,  is  more  likely  to  be  fibrous;  a 
piece  of  iron  rolled  from  1  foot  to  20  feet  ia 
almost  necessarily  fibrous  ;  but  when  rolled 
from  1  foot  to  6  feet  it  Is  not  neoessarily  ao. 
-^854.  Does  not  believe  any  ehange  takes 
plaoe  in  cast  iron.— 855.  Considers  ^fth  of 
an  inch  to  a  foot  may  be  allowed  as  the  de- 
flection for  a  girder. — 856.  Conaiders  the 
deflection  from  a  moving  train  to  be  less 
than  that  from  one  at  rest. — 857.  There  may 
be  a  lateral  strain,  but  is  satisfied  that  the 
vertical  strain  Is  less.— 858.  Adopts  Mr. 
Hodgkinson's  form  of  girder,  wiUi  alight 
variationa  according  to  circum8tanoee.^859. 
Usually  puts  two  girders  under  one  rail  with 
a  baulk  of  timber  t>etween  for  short  spana ; 
in  some  cases  it  is  desirable  to  have  no  top 
flange. — 860.  With  statical  pressure  adopta 
three  to  five  as  the  proportion  of  the  top  to 
the 'bottom  flange. — 861.  The  difieultiea 
of  easting  prevent  the  theoretical  proportion 
being  alwaya  the  best. — 862.  In  very  larga 
girders  has  sometimes  adopted  Mr.  Hodg- 
kinson's  proportion  of  5  to  1.  —  863.  In 
some  cases  has  made  the  top  and  boHom 
flange  equal;  although  some  part  of  the 
metal  may  be  thrown  away  as  far  aa  strength 
is  concerned,  it  is  very  useful  for  other  pur- 
poses.— 867.  Has  made  cast  iron  girders  50 
feet  long,  but  now  limits  them  to  40  feet, 
and  then  uses  wrought  iron. — 868.  For  small 
spana  almost  invariably  uses  two  girden» 
with  a  baulk  of  wood  betsreen,  under  each 
raU ;  it  is  a  oonvenient  way  of  diapnwng  of 
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th»  ntterial  vad  getting  found  etctingi,  and 
fhey  m  euily  handled.  — 876.  They  are 
being  need  at  the  Penmen  Mawr»  where 
there  are  19  spans  of  35  feet  eaob.-^877* 
The  timber  forms  a  ensUion  for  the  rail.--» 
880.  In  bridges  bejond  the  limits  of  east  iron 
girders  considers  that  girders    formed  of 
separate  eastings,  with  a  tension  rod  along 
the  bottom  is  as  good  a  form  as  any ;  bat 
considers  that  there  is  this  advantage  la 
having  the  tension  rods  at  an  angle,  that 
you  can  bring  the  tension  of  the  wrought 
iron  into  play  so  easily. ^882.  When  sneh  a 
bridge  is  wanted  on  a  large  soale,  the  Tertical 
elevation  might  be  divided.  —  885.  When 
tlie  joints  are  planed  and  fitted  aocurately, 
aneh  a  girder  would  be  as  seeure  as  a  solid 
one,  as  in  a  large  mass  the  construction  from 
eooltngis  liable  to  be  unequal. — 887.  Has 
tested  compound  girders  without  any  bolta 
and  depending  on  the  tension  bar,  and  also 
without  the  tension  b%r,  but  depending  on 
the  bolts. — 888,    The  ezten»ion  of  tension 
bars  with  ten  tons  per  square  inch  is  -mW^^ 
of  the  length,  and  the  iron  comes  bacl(  to 
Its  original  state. — 889.  The  piston  rods  of 
Cornish  engines  go  on  without  being  length- 
ened.— 891.  Tension  rods  will  not  perma- 
nently  suffer  as  long  as  the  strain  is  within 
the  limiU  of  elasticity.— 893.  With  respect 
to  the  tension  rods  in  the  Dee  Bridge  which 
acted  at  an  angle,  doea  not  allow  the  objee* 
tion  that  with  deflection  they  might  become 
alaeltened,  but  would  undertake  to  hrealc  the 
tension  bars  by  potting  on  a  strain,  and 
that  the  girders  oan  be  cambered  by  them. 
— 895.  Would    use  wrought  iron  girders 
over  spans  where  there  was  no  limit  as  to 
eipense  or  levels.—  896,  Thinks  that  a  bar 
of  wrought  iron  cast  into  the  bottom  flange 
of  a  cast  iron  girder  might  be  too  Intimate 
an  union  on  aecount  of  the  different  rates 
of  ez pension  of  the  metals ;  if,  however,  the 
proportion  of  cast  iron  to  wrought  was  very 
large,  it  would  not  be  of  so  much  conse- 
quence.— 901.  It  is  much  the  same  as  bolt- 
ing a  wrought  iron  bar  to  the  bottom  flange 
of  a  girder.— 903.  Does  not  consider  that 
the  vibration  and  impact  to  which  railway 
bridges  are  subject  wonld  injure  the  boUs 
and  rivets.— »905.  Has  observed  one  or  two 
inetancee  when  oscillation  waa  produced  ou 
skew  bridges  when  the  road  baa  not  been  in 
good   order  close  to  the  bridge,  and  one 
wheel  came  on  to  a  solid  angle  when  the 
other  WBS  on  soft  balla»t;  generally  now 
brings  the  two  sides  square  by  means  of  a 
wooden  baulk. — 906.  In  tkew  bridge8,when 
oscillation  is  prevented,  both   girders  are 
subject  to  the  same  vibration. — 908.  The 
deflection  of  a  girder  would  not  throw  the 
oDgtoe  into  oscillation  ;  the  engine  moves 


at  the  rate  of  about  70  feet  per  leeoBd,  and 
there  ia  not  time.— 910.  The  defleetion  of 
the  girder  is  only  a  small  objeotion.  The 
approach  to  the  bridge  oauses  the  danger.— 
914.  Considers  experiments  on  impset  and 
vibration  advisable.<*917.  An  ordhiary  train 
weighs  about  flve-eighths  of  a  ton  per  foot 
in  length.  Engines  are  about  a  ton  to  a  fool 
in  length. -^  920.  Considers  wrought  iron 
girders  preferable  to  east  iron  for  spana 
eioeediog  40  feet,  ea  being  more  elastio.— 
923.  Found  a  very  marked  effect  from  in- 
troducing a  cast  iron  top  in  the  box  girder 

in  the  Chalk  Farm  Bridge 925.  Considers 

a  collection  of  fecta  would  be  very  valuable, 
hot  any  legislative  ensetment,  with  referenee 
to  the  construction  of  bridges  which  would 
hamper  engineers,  would  be  very  objection* 
able.— 930.  Attaches  very  little  importanee 
to  vibration,  and  considera  it  of  little  con- 
sequence for  girders   to   be  laid  on  ordi* 
nary  walls  without  interposing  medium.— 
951.  Considers  suspension  bridges  very  little 
applicable  to  railways ;   indeed,   with   the 
prospect  of  increasing  weights,  totally  io« 
applicable. — 834.    Thinks    Dredge's   prin- 
ciple scarcely  applicable  with  heavy  weights. 
— 935.  The  more  ties  they  have  to  the  plat- 
form the  better. — 936.  Has  been  informed 
that  a  train  passing  over  a  suspension  bridge 
at  Stockton,  of  300  feet  span,  caused  a  wave 
2  feet  high  like  a  carpet— 938.    Under, 
stands  that  American  engineers  have  given 
up  lattice  bridgea  entirely  ;  they  soon  rack 
themselves  to  pieces  ;  the  timber  is  cut  into 
slices  instead  of  being  in  lumps.-* 939.  The 
thin  bars  of  an  iron  lattice  bridge  make  it 
impossible  to  convey  comprcMion  through 
them;    it  is   "  wabbly."— 940.   Sir  John 
M'Neil  has  remedied  the  want  or  power  to 
resist  compression  by  putting  a  cast-iron 
top.— 1039.     Exhibited    drawings    of  the 
wrought  iron  girder   for  the  Chalk   Farm 
Bridge,  with  a  east  iron  top  to  resist  com- 
pression. The  method  adopted  to  strengthen 
girders  on  the  Dee  Bridge  plan,  and  girders 
with  tension  rods  along  the  bottom  flange 
for  bridges  over  the  river  Arno. — 1042. 
Also  an  experimental  girder,  similar  to  the 
Dee  Bridge  girder,  from  which  it  appeared 
that  the  tenaion  roda,  when  acting  at  an 
angle,    conld    camber    the  girder. — 1045. 
Girders  are    made   in  separate  pieces  on 
account  of  the  difficulty  of  cooling    large 
masses,  snd  the  inconvenience  of  conveying 
them.  1049.  Thinks  it  would  be  imprudent 
to  make  larger  castings  than  those  recom- 
mended for  girders.     Has  had  failures.     In 
Appendix  No.  4  are  experiments  on  various 
sorts  of  iron  made  before  commencing  the 
high    level    bridge    at    Newcastle. — 1050. 
Although  there  is  a  considerable  variation  in 
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the  ttrength  of  iron,  there  la  •  remarkahle 
approximation  to  an  averafe  ttaodard.^ 
1062.  Praetieally  an  engineer  ia  not  jnatified 
in  going  to  any  great  expense  to  get  a 
partienlar  quality  of  iron. — 1067.  A  differ- 
enee  of  20  per  oent.  in  samples  of  iron  is 
not  of  much  consequence  when  the  girders 
are  made  to  bear  six  times  the  load  that 
comes  upon  them.— 1069.  Does  not  con- 
sider that  any  injury  can  arise  to  a  girder 
from  the  bending  of  the  joists  supporting 
the  platform ;  in  many  cases  has  had  the 
bearing  secured  dose  to  the  central  web.— 
1072.  Prefers,  instead  of  depending  on  one 
girder,  having  two  bolted  together,  with  a 
baulk  of  timber  between.'^1073.  Prefers  a 
wooden  platform  to  one  resting  on  iron 
beams ;  does  not  apprehend  danger  from  the 
Tibration,  but  the  noise  is  so  unpleasant 
that  some  soft  medium  should  always  be 
interposed. 

{To  be  ctmHnmed,) 


TBI   HOLYHBAD   AKD    DUBLIN   BTBA1IB&8. 

Sir, — Most  persons  are  aware  that  the 
passage  between  Holyhead  and  Dublin 
was  one  of  the  first  selected  by  the 
early  promoters  of  steam  navigation  for 
their  experiments  on  the  open  sea ;  and 
it  is  not  a  little  interesting  to  those  who, 
like  myself,  take  an  interest  in  the  sub- 
jecty  to  review  its  past  history,  and  note 
Its  present  state  on  this  station.  The 
distance  from  Holyhead  to  Howth,  the 
original  Irish  packet  station,  is  54  miles ; 
to  Kingstown,  the  present  one  about 
58.  A  passage  better  calculated  to  test 
the  qualities  of  a  seagoing  steamer  could 
not  be  choseif;  for  at  times  a  more 
turbulent  sea  does  not  exist  than  is  ex- 
perienced on  it.  This  is  principally 
owing  to  the  strong  tides,  the  force  of 
which  is  principally  felt  in  the  neigh- 
bourhood of  the  Welch  coast  The 
spring  tides  here  are  known  to  run  at 
the  rate  of  6  miles  an  hour.  One  of 
the  captains  of  the  old  sailing  packets, 
in  his  evidence  before  a  Committee  of 
the  House  of  Commons  in  1822,  stated, 
*'  I  do  not  think  1  ever  saw  a  more  diffi- 
cult channel  to  navigate,  and  I  think  I 
have  now  been  forty  years  at  sea." 

In  1819,  David  mpier  placed  on  the 
station  the  TaWvt^  of  156  tons,  built 
by  Wood,  of  Port  Glasgow,  and  fitted 
with  two  engines  of  the  collective  power 
of  60  horses,  by  himself.  This  was 
the  first  attempt;  but  though  he  may 


have  continued  running  his  Teasels  on 
other  lines  through  the  winter,  it  is 
certain  that  the  TaOtoi  did  not  ply  for 
more  than  the  summer  and  autumn  of 
that  year.  In  the  following  year  (1820) 
Napier  placed  another  vessel,  the  Ivatt- 
hoe,  of  158  tons,  built  by  Scott,  of  Port 
Glasgow,   with  engines  of  56   horses 

fower,  by  himself,  on  the  same  line,  but 
cannot  find  that  either  this  or  the  Tal- 
hot  ran  regularly  throughout  the  year. 
Enough,  however,  was  done  to  induce 
the  Postmaster-general,  who  then  man- 
aged the  packet  service,  to  take  the 
matter  up;  and,  in  1821,  steamers  were 
regularly  introduced  between  Howth 
and  Holyhead  for  the  conyeyance  of  the 
mails,  and  partly  superseded  the  old 
sailing  packets.  The  Ivanhoe  was  pur- 
chased for  this  purpose^  and  two  other 
steam  vessels  oraered  to  be  built ;  these 
were  the  Rojfal  Sovereign  of  200  tonSy 
and  the  Meteor  of  190  tons;  they  were 
built  by  Evans,  of  Rotherhithe,  under 
the  direction  of  Oliver  Lang,  the  master 
shipwright  of  Woolwich  Dockyard,  on 
the  diagonal  principle.  It  is  a  little  sin- 
gular that  27  years  later,  almost  on  the 
same  spot,  on  the  same  principle,  and 
from  the  design  of  the  no  less  celebrated 
son,  O.  W.  Lang,  was  constructed  the 
Banshee,  The  Royal  Sovereign  and 
Meteor  proved  very  successful  vessels; 
and  so  important  was  strength  then  con« 
sidered,  that,  excepting  the  Discovery 
ships,  Lang  declared  that  he  knew  of 
none  stronger.  The  engines  of  each 
were  made  on  the  beam  principle,  by 
Boulton  and  Watt — the  power  of  the 
Sovereign  being  80,  that  of  the  Meteor 
60;  and  it  is  curious  now  to  find  the 
commander  of  the  former  vessel,  in  his 
evidence  before  the  Commons'  Commit- 
tee of  1822,  giving  it  ss  his  opinion  that, 
if  anything,  she  was  overpowered.  We 
find  it  stated  elsewhere,  in  the  same  evi- 
dence, that  the  Sovereign's  consumption 
averaged  8  cwt.,  and  the  Meteor's  5  ewt. 
of  coals  per  hour,  while  the  Talbot  and 
the  Ivanhoe  used  as  much  ss  14  ewt. 
esch  in  the  same  time. 

In  every  other  respect  the  Sovereign 
and  Meteor  proved  themselves  the  best 
vessels  on  the  line.  From  a  Parliamen- 
tary return,  the  followingparticulsrs of 
the  performances  of  the  difierent  packets 
for  one  year,  namely,  from  June  1, 1821, 
to  June  1, 1822,  are  extracted : 
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No.  of      Avertge     ATonge    Bhoitett  Shortest      LoDfwt       Longest 
Passages,  passafre  to  passage  to  passage  to  passage  to  passage  to  passage  to 
Howth.    Holyhead.   Howtb.    Holyhead.    Howth      Holyhead. 


Royal  SoTereign 143  7*39 

Meteor 147  8*16 

Tklbot 16  9-24 

iTankoe 6  11*57 

Tartar 20  15*27 

Noie.--The  Tartar  of  180  tons,  and 
engines  of  60  horses  power,  by  Cook, 
of  Glasgow,  on  the  Dorizontal  plan, 
was  used  by  the  Government  as  an 
experimental  vessel ;  a  Mr.  Broderip 
being  employed  to  make  the  machi- 
nery auxiliary  to  a  sailing  vessel,  but 
without  success.  We  find  that  in  this 
year  (the  last  of  the  sailing  packets) 
they  made  in  all  46  voyages,  averaging 
15  hours  2  minutes  to  Howth,  and 
14  hours  13  minutes  to  Holyhead. 

In  1824,  the  Sovereign  and  Meteor 
were  withdrawn  from  the  station,  and 
the  Aladdin^  CindereUa,  and  Harle^ 
gum  put  in  their  places.  All  these  ves- 
sels were,  I  believe,  built  in  London, 
and  their  engines  from  Boulton  and 
Watts'  fiictory.  They  were  all  nearly  of 
the  same  dimensions;  the  tonnage  of 
each  was  234,  and  the  power  80,  after- 
wards, in  18S1,  increased  to  100.  The 
following  are  the  dimensions,  &c.,  of 
the  CindereUa^  built,  in  1823,  by 
Wigram: — 


feet. 

in. 

Length  over  all ...  • 

119 

9 

between  perpen- 

diculars  

116 

6 

Extreme  breadth   .  • 

37 

1(1 

Depth 

12 

6 

Diam.  of  oyliader. . 

35  i 

0 

Length  of  stroke  .  • 

3 

6 

Diameter  of  wheel. . 

13 

2 

Hones  power 

80 

Three  other  vessels,  the  Escape^  Wizard, 
and  Dragon,  of  the  same  class,  were 
subsequently  added.  The  Parliamen- 
tary returns  state  that  the  shortest  voyage 
made  by  any  of  the  vessels  in  1830, 
was  in  5  hours  26  minutes;  and  in 
1831,  5  hours  14  minutes.  The  aver- 
age of  the  quickest  vessel,  the  HarU" 
gum,  previous  to  the  alteration  in  her 
engines,  was  to  Howth  7  hours  20 
minutes ;  to  Holyhead  6  hours  22 
minutes  ;  and  the  consumption  of  each, 
in  1826|  is  stated  as  above :~ 


7-2  5*48        6  16-4 

7*17  6*15        5-30        17*20 
8*2  No  particulars. 

6*53  Do. 

9*48  Do. 


12*50 
23*10 


Aladdin  per  hour 

Cinderella 

Harlequin 

Esoape 

Wizard 

Ivanhoe 


ft 


• . . . . 


cwt.  Iba. 

14  68 

II  94 

11  42 

11  55 

13  107 

9  21 


These  Tessels  were  in  time  superseded 
fay  others,  but  until  1848  no  material 
cnange  took  place  in  the  class  employed ; 
and  the  average  time  occupied  in  the 
passage,  after  Kingstown  was  substituted 
for  Howth,  in  1828,  may  be  given  as  six 
hours.  The  establishment  of  another 
line  of  mail  packets  in  this  year,  between 
Kingstown  and  LiTerpool,  materialiy 
interfered  with  the  Holyhead  traffic,  and 
after  the  opening  of  the  railway  to 
Liverpool,  in  1838,  it  almost  ceased, 
although  four  boats  still  continued  to 

ply- 
Such  was  the  state  of  things  until 

1848,  when  the  partial  completion  of 
the  Chester  and  Holyhead  Railway  pro- 
mised a  restoration  of  much  of  the  old 
traffic  to  its  former  route.  The  four 
obsolete  Admiralty  packets  were  trans* 
ferred  to  other  stations,  and  their  places 
supplied  by  others  of  a  class  hitherto 
unknown.  The  Railway  Company  had 
obtained  powers,  though  not  until  after 
a  severe  struggle,  to  run  steam  ships  in 
connection  with  their  trains,  and  had 
ordered  the  construction  of  four  of  a  class 
fully  equal  to  those  of  the  Government. 
It  is  not  my  province  to  discuss — which 
has  been  already  pretty  fully  done — the 
question  of  the  propriety  of  the  Govern- 
ment becoming  competitors  with  a  Com- 
pany, who  had  already  incurred  such 
enormous  liabilities  in  their  endeavours 
to  effect  a  truly  national  undertaking, 
and  bring  Dublin  within  an  easy  twelve 
hours'  distance  from  the  metropolis ;  I 
merely  look  upon  the  fact  of  eight  steam 
ships,  constructed  by  the  most  eminent 
builders  and  engineers  in  London  and 
Liverpool,  as  a  very  interesting  one,  and 
which  enables  us  to  judge  of  the  progress 
made  in  this  department  of  science  In 
these  two  places.    The  Admiralty  Tessels 
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were  flrst  in  the  field,  and  the  earlieit 
launched  was  the  Caradoct  in  the  autuiqn 
of  1847.    She  was  coDstructed  of  iron, 
by  the  late  firm  of  Ditchburn  and  Mare,. 
Blackwall,  from  the  designs  of  Sir  Wm, 
Symonds,  and  her  engines  on  the  direetp 
action  principle  by  Seaward  and  Co.    Her 
tonnage  is  662,  and  her  power  350.  This 
vessel  did  not,  on  her  trial  trip  in  the 
Thames,  realize  the  expectations  formed 
of  her,  nor  is  she  by  any  means  aipong 
the  best  of  the  Holyhead  boats.    The 
next  on  the  list  is  the  Banshee^  built  of 
wood,  chie6y  mahoeany,  by  ThompBon, 
of  Rotherhithe,  and  her  engines  (oscil- 
lating) by  Penn.     She,  as  before  stated, 
was    constructed  from   the  designs  of 
O.  W.  Lang.  The  Banshee  has  had  seve- 
ral rivals :  but  I  believe  I  may  say  that, 
for  beauty,  she  is  admitted  by  all  to  be 
unequalled.     She  was  launched  at  the 
close  of  1847,  and  in  January,  1848,  her 
trial  trip  took  place.    On  that  occasion 
her  performanoea  exceeded  anything  be< 
fore  realiied,  her  average  speed  being 
18i  statute  miles  per  hour ;  with  wind 
and  tide  she  went  2 1  miles  per  hour,  and 
against  ditto  18,  or  the  measured  mile  in 
3  m.  15  sec.  and  4  m.  20 sec.  rc'ipoctively. 
The  St.  Cohmba,  of  iron,  by  Laird,  of 
Birkenhead,  and  engines  by  Forester,  of 
Liverpool,  was  next  ready  for  sea ;  and 
the  Holyhead  Railway  not  being  as  yet 
open,  she,  with  the  Bamhee,  were  placed 
in  March  for  a  short  time  on  the  line 
between  Kingstown  and  Birkenhead.    A 
trial  trip  took  place  early  in  this  month 
between  the  two  vessels,  when,  in  the 
run  from  Liverpool  to  Kingstown,  the 
Banshee  beat  her  competitor  by  one 
iiour   exactly.      On   one    occasion    the 
Banshee  made  the  passage,  130  mile?, 
in   7  h.   7  m. ;  and  when  employed,  in 
the  snnimiT  of   1848,  to  convey  Lord 
John  HuiiSfll  to  Glasgow,  ehe  made  the 
run  from   Kingstown   in    12   hours— a 
remarkable  perturmRUcc.    Wise  people, 
however,  shook  their  heads,  and  said — 
**Wait  till  thii  winter  comes,  and  see 
how  she  and  the  others  will  behave." 
The  winter  came,  and  with  it  many  a 
hard  gale,   but    the  Banshee  behaved 
right  well,  if  not  the  best  of  all ;  and  in 
the  present  month  (April)  she  is  run* 
ning  without  any  diminution  of  speed, 
and  apparently  none  the  worse  for  the 
hard  work  she  has  gone  through.     The 
Lleweifyn,  of  iron,  with  oscillating  en- 
gines, by  the  same  partiea  who  built  her 


—Miller  and  Ravenhill,  of  Blackwall— 
came  upon  the  station  in  August,  1848^ 
when  the  Holyhead  Railway  was  opened. 
Great  expectations  were  formed  of  her, 
nor  were  they  altogether  unfulfilled.  On 
her  trial  trip,  she  averaged  17*89  mil» 
per  hour,  and  her  subsequent  perform- 
ances rank  her  next  to  the  Batuhee, 
But  a  writer  In  the  Moming  HeraUl^ 
the  same,  I  believe,  who  aets  in  a  aimilar 
cspaeity  in  the  UnUed  Service  Oazeiie 
— in  his  notices  of  steam  navigation,  baa 
endeavoured  to  exslt  this  vessel  at  the 
expense  of  the  rest,  and  his  wrath  ia 
greatly  excited  at  any  who  should  dare 
to  question  her  superiority.  It  is  to 
be  hoped  the  eminent  firm  who  eon- 
structed  her  have  no  knowledge  of  the 
individual  alluded  to,  who  takes  upon 
himself  to  write  puffs  of  their  engineer* 
ing  skill,  in  a  strain  occasionally  the 
most  offensive. 

(  To  be  continued.) 


6LBANINGS  OF  A  TRAVBLLBR. 

Sir, — I  observed  at  Malta  a  mode  of 
watering  the  streets  which  I  think  might 
be  used  for  the  same  purpose,  and  varioos 
others,  in  England.  A  leather  hose  is 
fixed  into  a  water-barrel  carried  in  a 
cart;  the  other  end  is  furnished  with  a 
perforated  rose,  and  a  man,  by  swinging 
this  to  and  fro  with  a  string,  distributes 
the  water  over  any  particular  part  he 
may  desire.  Perhapa  the  various  liquid 
manures  could  be  spread  in  this  way,  or 
the  plan  be  found  useful  in  small  towns, 
gardens,  or  avenues,  where  watering  is 
seldom  required,  and  where  the  facility 
with  which  the  apparatus  can  be  disen- 
gaged from  the  simple  cask  to  which  it 
is  attached,  would  be  an  object. 


In  fig.  2  is  represented  the  form  of 
the  oars  used  in  the  swift  and  grtmftil 


oLUinea  or  a  tbavisltjer. 


SJJ 


caiquet  on  the  Bogphoras ;  *nd  I  cannot 
bc)p  thinking  that  our  "NeweU't"  and 
"ClMper's"  mi^ht  sdopi  the  weU-b»- 
Uaced  paddle  which  is  uted  by  the  Turk* 
at  Contiantinople  with  verj  great  idran- 
tage.  The  urn  of  a  aingle  thowel-pin 
and  a  leather  thong  for  B  aling  is  uni- 
veraal  in  the  east,  and  the  BUperioritjr  it 
poweneB  over  the  double  thowel-pin  la, 
in  mjr  opinion,  verj  great.  * 

There  ia  a  uteful  and  economioal  plan 
for  giving  a  supply  of  drinking  water  to 
the  traveller,  which  I  have  noticed,  I 
think  at  Damascae,  and  eWwhere  in 
ibe  Teaching  down  to  a  auit- 
anie  reservoir,  has  ita  upper  extremity 
fixed  in  a  wall,  and  furnished  with  a 
mouth-piece.  By  applying  the  mouth 
to  ihia,  any  amount  of  water  can  be 
niacd  from  below  by  auction ;  and  as  the 
water  cannot  be  used  except  by  the 
inouih,  an  effectual  lecurity  la  afforded 
againal  wilful  or  accidental  waate.  I 
■h^l  mention  here  a  phennmenoti — not 
because  it  ii  obaerved  for  the  flrat  time, 
but  becauae  It  haa  auggeited  to  me  what 
I  have  not  aeen  in  any  work  relating  to 
the  aubjeet.  When  1  viiiled  the  Pyra- 
mida.  a  violent  gale  of  wind  blew  with 
force  over  the  dciert.    Those  uhom 

found  at  the  foot  of  these  atruoturea, 
aaid  that  it  waa  not  a  proper  day  for  the 
aaeent  on  account  of  ihia  hurricane. 
However,  when  I  arrived  at  the  summit 
of  Cheopa,  the  air  was  nearly  a  perfect 
calm.  Now  the  explanation  of  thia  rea- 
dily preacnl*  ilKtf ;  for  the  immense  area 
of  inclined  aurtee  of  ihe  aide  of  the 
pyramid  no  dnubt  defleciled  the  wind 
upward*,  and  ihit  waa  farther  ahown  by 
Ibe  upward  flight  of  varioua  piecea  of 
paper  and  other  light  aubatancea.  But 
(be  aame  efl'eot  mual  be  prodnccd  when 
wind  blowa  over  the  inclined  side  of  a 
moODlain,  and  if  lo  will  oauae  a  very 
coniiderably  reduced  atmoapheric  prea- 
sure  to  be  reglatered  at  the  aummiL  The 
altitade  of  a  mountain  then,  deduced  from 


great  f 


baromelrio  obscrvalions,  mast  be  liable 
lo  an  errorofgrciit  importance  whenever 
a  breeae  blowa  from  any  point  upon  ihe 
hill. 

At  the  risk  of  making  this  commii- 
nioation  even  more  heterogeneoua  than 
it  is  already,  I  shall  describe  an  Egyp- 
tian potter  whom  I  aaw  at  Kench,  near 


Thebes,  a  place  jusily  famed  for  ita 
pnroua  jara  and  other  articles  of  earthen- 
ware. The  wheel  was  heavily  loaded, 
and  turned  directly  without  the  intervene 
tion  of  a  crank,  by  frequent  impnliea 
given  to  ill  plane  aurfaes  by  the  foot. 
In  order  to  have  hia  two  hands  free  for 
the  work,  the  man  had  suapended  bis 
pipe  from  a  beam  above  him. 
The  jara  are  left  one  day  to  dry,  and 
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are  then  turned  a  leeond  time  on  the 
wheel,  and  bronght  finmllj  to  the  thin- 
neM  of  a  wafer.  The  water  exadee 
freel J  through  the  sides,  but  a  piece  of 
harder  clay  is  inserted,  to  prevent  leak- 
age at  the  bottom.  The  jars  are  nearlj 
of  the  shape  of  a  Florence  flask,  and 


the  rapid  eTaporation  promoted  by  the 
constant  filtration  through  them  of  the 
water,  imparts  to  it  a  delicious  coolness. 
I  am,  Sir,  jours,  &e., 

JoHM  Mac  GajiGoa. 
ThebM»  Upper  Egypt,  JTan.  S4, 1850. 


A  WBLL-YBNTILATSD  BOUSS. 


Sir,— Agreeable  to  my  promise,  I  now 
send  you  a  short  account  of  the  method 
by  which  I  have  procured  an  ample  sup- 
ply of  fresh  air,  without  currents  of  cold 
air  across  the  room,  and  also  the  instan- 
taneous removal  of  all  impure  air.  As 
every  room  in  my  house  is  ventilated  on 
the  same  plan,  with,  of  oourse,  slight 

Fig.  1. 


passes  upward  through  a  sine  tube  into  a 
space  five  inches  high  between  the  floor 
and  the  fabe  bottom  of  a  dwarf  closet, 
then  through  an  opening  four  inches 
square  in  the  brickwork  of  the  jamb,  and 
enters  the  room  under  the  grate.  There 
is  also  an  entrance  for  it  through  a  piece 
of  perforated  zinc  inserted  in  part  of  the 
closet  door ;  but  this  may  be  shut  up,  if 
desired,  by  a  slide  inside  the  closet. 
Where  there  is  a  flue  in  the  jamb  next 
the  outer  wall,  the  opening  from  the 
closet  to  the  fireplace  is  made  between 
the  skirting- board  and  the  brickwork; 
and  this  also  acts  very  well,  though  the 
channel  is  not  so  large :  but  as  this  adap- 
tation has  only  been  required  in  bed- 
rooms in  which  there  is  seldom  a  fire,  1 
cannot  give  so  decided  an  opinion.  In 
these,  however,  the  entrance  in  the  post 
of  the  closet  door  is  of  the  greatest  im- 
portance, and  answers  my  most  sanguine 
expectations. 

An  ash-pan,  with  a  low  back  and  high 
front,  prevents  the  ashes  from  being 
Uown  Of  er  the  roonii  and  also  toma  the 


adaptations  to  circumstances,  it  will  be 
sufficient  to  describe  the  method  used  in 
the  room  in  which  I  am  now  writing. 

The  fresh  air  is  admitted  through  an 
air-brick,  placed,  as  will  be  perceived 
from  the  accompanying  plan  (fig.  I),  and 
sectional  elevation  on  the  line  B  jfflg.  2), 
a  little  below  the  level  of  the  floor ;  it 

Fig.  2. 


current  of  air  up  through  the  fire.  I  need 
scarcely  add  that  the  fire  burns  brightly, 
and  that  we  have  no  smoky  rooms. 

The  heated  air  escapes  by  an  opening 
within  two  inches  of  the  ceiling  into  a 
tube  formed  of  two-inch  drain  pipe,  built 
into  an  angle  of  the  flue,  and  reaching 
from  the  level  of  the  ceiling  of  the  lowest 
room  to  the  chimney  top.  The  con- 
necting tube  is  made  of  sine,  and  the 
opening  into  the  room  covered  with  a 
perforated  piece  of  the  sauie  metal. 

Instead  of  detailing  the  experiments  I 
have  made  to  prove  uie  efficiency  of  this 
mode  of  ventilation,  I  shall  merely  state 
that  this  room  is  about  13  feet  long,  10 
feet  broad,  and  6  feet  high,  and  that  with 
a  good  fire  of  coke  or  coal,  a  strong  gas- 
light, and  eight  persons  in  the  room 
during  four  hours,  we  have  not  felt  the 
slightest  inconvenience  from  currents  of 
cold  air,  nor  the  least  closeness  in  the 
atmosphere  of  the  room.  When  gas  is 
allowed  to  escape  in  any  of  the  rooms,  in 
a  few  minutes  after  it  is  stopped,  all  nidi 
▼aniiriies. 


SFFXOTS  OF  laOHINEBT  ON  THB  WBLFABB  OV  THE  LABOUBINO  GLA88X8*    35S 


Feeling  shieereljr  gntefal  to  my  buil- 
ders, the  Messrs.  Wells,  of  Chmtham, 
for  the  great  attention  they  paid  in  car- 
rying out  my  views  and  suggesting  prao- 
tieal  improvements  on  them,  and  highly 
pleased,  after  nearly  four  months'  trial, 
with  the  result  of  the  experiment,  should 
you  think  a  notice  of  it  in  your  widely-* 
oirculated  Magaxine  would  be  of  any 
public  benefit,  or  would  be  at  all  likelr 
to  induce  others  to  make  even  small 
rooms  comfortable  and  healthy,  I  feel  it 
my  dutT  to  permit  you  to  make  any  use 
of  this  letter  that  you  please. 
I  am,  Sir,  yours,  &c., 

William  Bvams. 

KnrtOB-tamce,  Roehatt«r» 
Apxfl  6, 1890. 


THS  »yfiCTS  or  machinbbt  on  tbb 

WBLFA&B  OF    TBB    LABOUBIMO    OLASSBS. 

Sir, — In  a  magazine  which,  more  than 
any  other,  has  contributed  to  the  im- 
proTement  of  all  kinds  of  machinery 
for  the  last  quarter  of  a  century,  an 
attempt  to  examine  into  the  conse- 
quences  of  such  improYcments  on  the 
interests  of  the  labouring  classes  can 
hardly  be  considered  out  of  place. 

It  is  well  known  that  rerj  opposite 
opinions  have  been  held  on  this  snoject, 
and  are  still  held  by  various  parties. 
Amongst  the  working  class,  the  preva- 
lent impression  is,  that  all  new  inven- 
tions in  machinery,  and  all  improvements 
in  the  old,  are  hiehly  injurious  to  their 
interests,  whilst  they  are  beneficial  to 
their  employers.  On  the  other  hand, 
most  of  the  authorities  on  political  eco- 
nomy, though  they  allow  that  *'  tempo- 
rary inconvenience  may  be  occasioned 
by  sudden  alterations  in  the  channels  of 
trade,"  &c.,  &c.,  sienuously  contend  that 
uUimaUly  all  these  improvements  and 
new  inventions  are  beneficial  to  the 
operatives  as  well  as  to  their  employers, 
the  capitalists.  There  is  another  class 
of  writers,  however— of  the  well-mean- 
ing sentimental,  "Toung  England'* 
school,  who  join  with  the  labourers  in 
anathematising  machinery;  who  sigh 
for  the  days  '*  when  England  was  merry 
England,'*  when, 

"  llerrfly  went  the  oUck*cIack,  the  hammer,  and 

the  plough, 
And  faoncet  men  could  live  by  th«  aweat  of  their 


They  look  on  the  tteam-engine  as  a  diB- 


bolical  and  cursed  invention,  the  power- 
loom  as  a  most  ungodly  and  cruel  instru- 
ment; and  instead  thereof  would  invoke 
back  the  aforesaid  "dick-clack,'*  what- 
ever that  might  be.  If  bringinc  back  this 
"  click-clack  "  would  mdie  all  England 
"merry"  again,  by  all  means  let  us 
have  it  as  fast  as  possible.  If  Lord  John 
Manners  is  a  conscientious  man,  he  will 
let  us  have  a  specimen  of  it  at  the  forth- 
coming «  Exhibition  of  1851."  Mean- 
while, Jet  US  inquire  into  the  real  state  of 
the  machinery  question,  fully  and  care- 
fully. 

Now,  in  the  first  place,  all  parties  are 
agreed  that  the  introduction  of  machi- 
nery to  do  the  work  of  human  hands 
will  necessarily  have  the  eff^ect  of  throw- 
ing some  of  these  hands  out  of  employ- 
ment /or  a  ^me^  longer  or  shorter, 
accordung  to  circumstances.  This  mav 
not  happen  in  absolutely  every  case.  It 
is  conceivable  that,  under  some  circum- 
stances, the  introduction  of  machinery 
may  not  render  any  of  the  hands  pre- 
viously employed  needless  or  superfluous. 
Thus  a  farmer,  on  introducing  a  thrash- 
ing machine,  may  not  dismiss  a  single 
labourer,  but  employ  the  thrashers  in 
some  other  way ;  and  similar  in  certain 
manufactures.  But  these  cases  are  very 
few,  and  do  not  require  any  considera- 
tion, however  numerous  they  might  be. 
We  start,  then,  with  tke  supposition  that 
some  hands  are  rendered  needless  by 
the  new  machinery,  at  least,  to  begin 
with. 

The  next  thing  to  be  considered  is, 
that  the  machinery  will  lessen  the  cost 
of  the  article  manufactured.  It  will 
either  produce  a  much  greater  amount 
of  gooos  at  the  same  cost  as  before,  or 
the  same  amount  at  a  less  cost.  This  is 
the  very  object  for  which  it  was  intro- 
duced. Hence,  one  argument  that  has 
been  used  lo  show  that  machinery  does 
not  diminish  the  demand  for  labour; 
viz.,  the  argument  that  the  machinery 
will  require  as  much  human  labour  to 
make  and  keep  it  in  order  as  was  em- 
ployed before  its  introduction,  is  absurd. 
For  if  as  much  labour  were  required 
with  the  machinery  as  without  it,  the 
manufacture  would  become  more  oostiy 
and  expensive  than  before,  instead  of  less 
so;  and  the  manufacturer  would  lose 
instead  of  gain  by  introduciuff  it. 

The ** eoet of produetian* 'Mug  thua 
ksseoed  by  the  maohineryy  we  have  next 
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to  inquire,  who  reaps  the  ben^t  9  Now, 
two  or  three  oaseB  are  possible  here.  In 
the  flrat  place,  the  maohioes  may  b« 
patented;  one  manufacturer  may  have 
the  exclusive  use  of  it.  In  this  case, 
two  courses  are  open  to  him.  He  may 
either  go  on  selling  his  goods  at  the  same 
rate  as  before,  and  pocket  the  sum  saved 
by  the  machinery ;  or  he  may  lower  the 
price,  in  hopes  of  a  larger  sale.  If  he 
adopts  the  first  plan,  the  result  of  the 
introduction  of  the  machines  will  simply 
be  to  throw  some  hands  out  of  work, 
and  to  put  the  amount  thus  saved  (t.«. 
the  amount  of  their  wages)  into  the 
pocket  of  their  employer.  But  trace 
this  one  step  further  ; — what  will  he  do 
with  the  saving  ?  If  he  adds  it  to  the 
capital  already  employed  in  his  own 
trade,  he  may  produce  more  largely  than 
before,  and  take  back  some  of  the  hands 
which  had  been  dismissed.  But  he  can- 
not take  them  all  back  ;  at  least,  at  the 
former  rate  of  wages ;  for  to  do  this 
would  require,  not  only  that  the  increased 
produce  should  find  a  marker,  but  that 
his  capital  be  inereased  by  borrowing,  or 
some  external  means.  For,  it  must  be 
recollected,  that  part  of  his  capital  is 
now  sunk  in  the  machinery;  so  far,  then, 
there  must  still  be  some  hands  thrown 
out  of  employment.  But,  instead  of 
employing  the  sum  saved  in  wages  in 
this  way,  he  may  simply  send  it  to  his 
bankers,  who  will  lend  it  to  other  manu- 
facturers, it  may  be,  and  they  may 
thereby  be  induced  to  extend  their  pro- 
duction (if  markets  can  be  found),  and 
the  extra  demand  for  labour  thus  created 
in  their  branch  of  trade  may  absorb 
part,  or  the  whole  of  the  hands  thrown 
out  from  the  first  manufacture. 

Let  us  return  now  to  the  second 
course  open  to  the  manufacturer  (whom, 
for  the  sake  of  brevity,  we  shall  call  M). 

We  have  hitherto  supposed  that  he 
has  not  lowered  the  price  of  his  goods. 
But,  generally  speaking,  the  hope  of  a 
larger  sale  will  induce  him  to  do  this. 
In  this  case — if  a  market  exist  for  this 
larger  sale,  and  if  the  increased  supply 
cannot  be  furnished  by  the  macnine 
without  an  increased  number  of  hands, 
then  some  of  the  discarded  hands  will 
be  recalled. 

Throughout  the  whole  investigation, 
however,  we  have  one  thing  constantly 
staring  us  in  the  face,  namely,  how  far  a 
lower  prise  will  induce  a  larger  sale  9 


And  ihero  are  one  or  two  Mnsideratidns 
on  this  point  whieh,  thoui^b  obvious  and 
plain  enough,  one  would  imagine,  are 
nevertheless  often  oterlooked  by  writers 
on  the  subject.  The  firat  eonaideration 
is,  that  the  sale  of  all  goods  ii  neeessa* 
rily  limited  by  tho  power  or  ability  of 
the  publio  to  purehasei  and  as  every  in* 
dividual  has  only  a  eertain  ineome  to 
spend,  if  he  expends  more  of  this  in- 
come on  some  articles,  he  must  spend 
less  on  others;  if  he  spends  more  on 
articles  of  ootton  manufacture,  ho  will 
have  just  so  mnoh  less  to  spend  on  all 
other  manufaeturea,  &e.  Hence  it  fol- 
lows that  aU  branches  of  manufacture 
cannot  be  extending  their  sales  at  the 
same  timoj  unless,  indeed,  by  what 
amounts  to  exchanging  their  goods  with 
each  other.  Suppose  M  and  N  are  the 
only  manufacturers,  and  I  am  the  only 
purchaser  in  the  would*  If  I  have  « 
hundred  a  year  to  spend  in  manufactures, 
if  I  spend  more  on  M's  eoods,  I  have 
just  so  much  less  to  spend  on  the  pur- 
chase of  N's  goods.  The  extent  of  their 
sales  is  limited  by  the  extent  of  my 
ability  to  purchase.  But  M  and  N  may 
go  on  increasing  their  productions  inde- 
finitely, if  they  choose  to  exchange  their 
goods  with  each  other ;  each  is  a  market 
for  the  other.  And  this  is  the  whole 
history  and  mystery  of  that  much  con- 
troverted question  about  the  possibility 
of  **  a  general  glut.*' 

And,  in  considering  this  questioD, 
about  the  possibility  of  finding  markets 
for  an  increasing  amount  of  manu- 
factured goods,  or  the  possibility,  on 
the  other  hand,  of  **  over-production," 
or  **a  general  glut,"  as  it  has  been 
termed, — our  subject  has  led  us  to  an 
almost  boundless  Held  of  inquiry.  It  is 
necessary  to  the  settling  of  our  primary 
question  that  we  should  glance  at  the 
new  subject  thus  presented,  however,-— 
because  the  one  depends  on  the  other. 
The  hands  dismissed  from  one  branch  of 
manufacture  wherein  machinery  has 
taken  their  place,  can  only  find  employ- 
ment in  other  branches,  on  condition  tliat 
these  other  branches  can  be  extended, 
or  be  recalled  to  their  own  former  occu« 
nation  on  the  condition  of  this  branch 
being  extended.  If  there  be  a  limit  to 
the  quantity  of  goods  that  can  be  sold 
at  a  remunerating  price,  then  there  ia 
also  a  limit,  of  course,  to  the  nnmber  of 
workmen  that  ean  be  employed  ia  tho 
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mannfaotore  of  these  goods.  Now  many 
political  economiBte,  while  allowing  the 
possibility  of  suoh  a  limit  in  any  one 

Sarticnlar  branch,  or  in  more  than  one, 
eny  the  possibility  of  such  a  limit  to 
aii  brancnes  of  manufacture.  And 
the  whole  of  their  argument  amounts 
simply  to  this : — Let  M,  and  N,  and  P, 
and  Q»  be  four  manufacturers,  and  Z  the 
public  in  general.  Then,  though  Z 
may  only  be  able  to  spend  a  certain 
amount  on  the  goods  of  M,  which  would 
therefore  be  the  limit  to  M's  possible 
sales,  and  similarly  for  the  other  three, 
yet  the  four  manufacturers  may  go  on 
producing  ad  ir^finitum,  and  finding 
customers  in  each  other.  The  very  fact 
of  M's  producing  articles  for  sale,  say 
they,  shows  that  he  wants  something  in 
return ^4ome  new  comfort,  or  necessary, 
or  luxury  which  N,  and  P,  and  Q,  can 
supply.  And  this  argument  holds  good 
so  far  as  all  manufactures,  which  can  be 
increased  indefinitely  by  mere  human 
exertion,  are  concerned.  So  far  as  these 
go,  there  is  no  limit  to  the  market  for 
the  goods  produced,  and  consequently, 
the  labour  employed.  But  there  is 
another  element  to  be  taken  into  account 
which  will  soon  alter  the  case,  and  limit 
this  unbounded  production.  And  this 
is  the  agricultural  capabilities  of  the 
earth.  If  the  manufacturers  and  their 
operatives  could  life  without  food,  and 
the  raw  materials  of  their  manufacture 
could  be  supplied  indefinitely  (which 
may,  praetieaUy,  be  considered  to  be  the 
case),  then  there  would  be  absolutely  no 
limit  to  their  industry,  no  limit  to  the 
amount  of  their  productions,  no  want  of 
market  for  their  disposal,  for  M,  N,  P, 
and  Q  might  always  exchsnge  their 
surplus  produce  with  each  other.  The 
cotton  manufacturer  might  barter  his 
cotton  as  fast  as  produced,  for  the  pro- 
ductions of  the  woollen,  silk,  hard- 
ware, and  other  manufactures.  But  the 
agriculturist  cannot  go  on  indefinitely 
increasing  ki$  produce,  and  so  he  limits 
or  stops  short  all  the  rest.  The  more 
the  manufacturer  works,  the  more  he  gets 
of  their  produce,  but  he  Rives  them  no 
more  of  his  com  than  before,  except 
within  very  narrow  limits.  There  can 
never  be  a  gltU  of  manufactured  goods 
as  compared  with  each  other,  for  every 
manufacturer  has  it  in  his  power  to  ex- 
change his  surplus  against  the  surplus  of 
other  manniketurers.    But  there  may  be 


a  glut  of  all  manufactured  articles  as 
compared  with  the  farmers*  produce» 
simply  because  the  latter  cannot  be 
made  to  increase  as  fast  as  the  other. 

Let  us  now  see  how  the  matter  stands 
in  point  of  fact.  Our  farmers  can  only 
raise  food  at  a  certain  price — this  price 
renders  a  certain  rate  of  wages  necessary 
to  the  manufacturer's  operatives,  and 
this  again  renders  a  certain  price  neces- 
sary for  the  employer  to  put  on  his 
goods ;  and  this  price  limits  the  extent 
of  his  sales.  The  degree  in  which  the 
price  of  food  affects  the  manufacture  will 
depend  on  the  proportion  in  which 
toages  enter  into  the  cost  of  the  produe« 
tion  of  his  goods.  If  he  employs  no 
machinery,  and  everything  is  done  by 
hand--that  is,  if  wages  are  the  only  item 
in  his  trade- expenses— everything  will 
depend  on  this  price  of  food.  If,  on  the 
other  hand,  he  could  do  without  hands  at 
all,  and  his  mschinery  could  do  every- 
thing, nothing  would  depend  on  this  priee 
of  food.  He  could,  on  this  last  supposi- 
tion, when  once  in  possession  of  his 
machinery,  undertake  to  sell  his  goods 
for  ever,  without  any  reference  to  the 
price  of  food.  So  far  as  the  cost  of  pro- 
duction is  concerned,  the  price  of  goods 
will  depend  on  that  of  food,  according  to 
the  proportion  in  which  the  two  ele- 
ments, viz.,  wages  and  machinery,  en- 
ter into  that  coat.  Of  course  the  sale 
of  the  goods,  the  amount  or  extent  of 
the  market,  will  depend  on  the  price  of 
food,  inasmuch  as  people  who  had  to 
spend  all  their  income  on  food  would 
have  nothing  to  spend  on  manufactures. 
Whatever,  therefore,  increases  the 
amount  of  food  in  the  world,  or  lessens 
the  cost  of  its  production,  increases  the 
market  for  manufactured  goods.  And, 
in  some  cases,  the  very  presentation  of 
such  goods,  the  offer  of  them  for  sale 
has  the  eflPect  of  increasing  the  amount 
of  food.  For  instance,  in  the  barbarous 
and  uncultivated  parts  of  the  world,  the 
inhabitants  may  be  stimulated  to  in« 
creased  cultivation  of  their  land,  by  the 
desire  to  get  our  goods.  And  when  our 
merchants  discover  a  new  market  abroad 
for  our  goods— this  new  opening  may 
either  be  of  this  kind,  namely,  an  in- 
creased supply  of  food  in  those  regions, 
raised  in  order  to  pay  for  our  manufac- 
tures, or  it  may  be  merely  that  we  receive 
some  of  their  manufactures  in  exchange 
for  ours,  "lliis  last  kind  of  new  opening 
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or  foreign  market  will  not  support  any 
more  of  our  manufacturing  population 
than  before:  the  first  will.  The  one 
will,  in  fact,  simply  have  the  effect  of 
giTing  us  some  foreign  articles  in  ex- 
change for  some  of  our  English  articles. 
The  other  will  bring  fresh  food  to  our 
shores,  which  will  support  an  increased 
population  in  any  way  we  please,  or 
support  the  present  population  in  a  more 
comfortable  state. 

There  is  a  limit  to  agricultural  cultiva- 
tion, both  here  and  abroad,  arising  from 
the  simple  circumstance,  that  no  land 
can  be  cultivated  which  does  not  at  least 
support  those  who  cultivate  it.  If  it 
does  support  its  cnlUvators,  and  more- 
over yields  more  food  than  they  want, 
the  surplus  can  be  exchanged  for  clothes, 
and  oUier  comforts  and  luxuries.  And 
rents  and  farmer's  profits,  which  come 
out  of  this  surplus,  are  so  exchanged; 
and  what  the  labourer  gets  more  than 
enough  to  feed  him,  which  makes  up 
the  remainder  of  the  whole  surplus,  is 
also  thus  exchanged.  The  manufactur- 
ing population  (together  with  the  rest  of 
the  non-agricultural)  get  the  whole  of 
this  surplus  food  in  exchange  for  what 
ihey  produce,  or  for  their  servioes  in 
some  form  or  other.  With  these  pre* 
Hminary  views,  we  may  now  return  to 
our  immediate  subject. 

A.  H.* 

(7b  5e  e<miinm€dJ) 


ON  SXCONDAKT  BM PLOTMBNT  FOB 
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Sir, — Encouraged  bv  the  impartiality 
with  which  you  admit  discussion  in  your 
pages,  and  by  the  wish  your  correspond- 
ent, *'A.  H.,"  has  expressed  that  your 
Magszine  should  '*  devote  a  portion  of 
its  columns  to  a  careful  and  cautious  in- 
vestiffation  of  this  intricate  subject,*' 
namely,  the  best  means  of  combining 
Uie  interest  of  operatives  with  that  of 
their  employers,  I  again  refer  to  the 
plans  and  practice  of  Sir  Samuel  Ben- 
tham,  as  conducive  to  a  further  investi- 
gation of  this  important  matter.  The 
candour  and  liberality  evinced  in  your 
correspondent  *'A.  H.'s"  paper,  indi- 
cate that  his  turn  of  mind  renders  him 
particularly  competent  to  pursue  inqui- 


*  In  mrlMt  eommanlcatlon  (paga  806,  col.  i, 
lite  1S»)  for  "dJfflealt,"  nad  «*dtlbniit.'* 


ries  of  this  nature,  and  which,  as  he 
says,  are  of  <^  such  vital  importance  to 
thousands**  (rather  millions;  "of  our 
fellow  countrymen  ;  **  and  should  this 
communication  be  the  humble  means  of 
drawing  forth  his  farther  ohseryations 
on  the  subject,  it  will  be  as  gratifying  to 
me  as  it  promises  to  be  beneficial  to 
those  millions.  I  cannot  be  insensible 
to  '*  A.  H.'s  **  candour,  nor  to  the  com- 
plimentary terms  in  wbioh  he  speaks  of 
my  papers:  but  whatever  merit  they 
may  possess,  it  is  attributable  solely  to 
Sir  Samuel  Bentham.  Hitherto  he  has 
appeared  in  the  Mechanics'  Magazine 
as  little  other  than  a  mechanician,  a 
naval  architect,  or  an  engineer ;  but  the 
range  of  his  mind  extended  also  to  sub- 
jects of  political  economy, —- amongst 
others,  to  those  bearing  on  a  combina- 
tion of  the  interest  of  the  employed  with 
that  of  their  employers.  This  may  be 
seen  in  his  plans  for  the  better  manage- 
ment of  civil  naval  concerns ;  for  whilst 
they  promised  the  saving  of  millions 
in  our  annual  expenditure,  they  pro- 
vided for  the  well-being  of  the  opera- 
tives employed  in  the  navd  department 
Those  plans  cannot  be  regarded  as 
visionary,  since  they  were  fully  appre* 
ciated  by  those  distinguished  naval  ad- 
ministrators. Earls  Spenser  and  St  Vin- 
cent, and  many  of  these  plans  were 
carried  into  effect  by  their  lordships: 
all  of  them  would  have  been  adopted  oat 
for  subsequent  changes  of  administra- 
tion. If  this  be  brought  forward  on  the 
present  occasion,  it  is  for  the  purpose  of 
exciting  confidence  in  his  reoommenda* 
tions* 

Sir  Samuel  did  happen  to  possess  the 
(wo  distinct  qualifications  which  **  A. 
U.  *'  points  out  as  essential  to  the  deve- 
lopment of  social  and  political  science. 
He  had,  *'  in  the  first  place,  an  extended 
and  accurate  acquaintance  with  facie,*' 
This  acquaintance  was  acquired  by  a 
nine  years'  observation  of  them  in  the 
several  royal  dockyards ;  then  of  facts  in 
Holland  and  other  European  countries, 
followed  up  by  three  years'  investigation 
of  the  management  and  working  of  JEUia- 
sian  mines,  and  manufactories  of  metals 
both  in  European  Russia  and  in  Asia, 
from  Archangel  southward  to  the  con- 
fines of  China,  and  along  them  eastward. 
He  had  afterwards  the  management  of 
the  works  of  the  Fontarabia  Cuial ;  theot 
as  a  friend  of  Prince  Potemkui»   he 
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undertook  the  re-organizatioii  of  the 
prince's  immense  manufactories  near 
Orichefc,  consisting  of  iron,  steel,  cop- 
per, and  mixed  metal  works,  a  rope- walk, 
a  sail-cloth  fabric,  a  malt-house  and  beer 
brewery,  a  distillery,  and  two  glass- 
houses. He  had  the  selection  of  work- 
people from  amongst  the  forty  thousand 
male  vassals  on  the  prince's  estate ;  he 
had,  besides  these,  his  battalion  of  1,200 
men,  none  of  whom  had  ever  seen  a  ship, 
and  but  few  of  them  could  even  use  an 
axe ;  yet  he  converted  a  great  number 
of  them  into  shipwrights  and  navigators. 
Variety  enough  to  give  any  man  of 
observation  an  intimate  knowledge  of 
facU.  On  his  return  to  England  he 
made  himself  acquainted  with  the  details 
of  a  great  number  of  English  manufac- 
tories ;  and  again,  previous  to  his  estab- 
lishing the  three  manufactories  in  Ports- 
mouth Dock-yard,  he  made  another  tour 
of  investigation  amongst  English  manu- 
factories, the  books  of  several  of  which 
were  laid  open  to  him.  His  energies 
were  not  confined  to  questions  of  pro6t 
and  loss;  they  extended  to  the  habits, 
the  health,  the  comfort,  and  the  morals 
of  the  operatives  ;  and  a  great  diversity 
he  found  in  these  respects.  In  some 
manufactories,  as  at  Sheffield,  he  noticed 
the  reckless  employment  of  little  chil- 
dren for  fourteen  hours  of  the  twenty- 
four,  in  close,  unventilated,  offensive 
ahops, — the  boys^  filthy  flesh  often  in 
many  parts  uncovered  by  their  ragged 
clothmg.  At  Warrington,  he  found  sail- 
cloth weavers  a  dissipated  set;  their 
earnings  in  two  or  three  days  enabled 
them  to  spend  the  remainder  of  the  week 
intoxicated  in  a  pothouse,  whilst  master- 
manufacturers,  in  hopes  of  bribing  their 
people  to  work,  affixed  to  many  looms  a 
notice  that  a  shilling  extra  would  be 
given  for  every  piece  of  canvass  made  in 
a  week  beyond  a  certain  number,  that 
Dumber  being  what  three  days'  work 
eould  complete.  In  some  cotton  facto- 
ries he  saw  the  operatives  pale  and  ema- 
ciated from  excess  of  heat,  in  others 
from  working  all  the  night  and  sleeping 
all  the  day.  On  the  other  hand,  he  ob<« 
served,  with  infinite  satisfaction,  in  seve- 
ral manufactories,  that  the  operatives 
were  healihy,  happy,  and  flourishing, 
under  enlightened  and  considerate  treat- 
ment— as  at  the  Messrs.  Strutts,  at  Bel- 
per.  These  gentlemen  had  already 
erected  for  their  operatives  five  hundred 
houses,  airy,  light,  and  cheerful,  with  a 


broad  paved  terrace  in  front,  as  play- 
ground for  their  children ;  and  many 
were  the  devices  and  arrangements  for 
enabling  the  people's  wages  to  procure 
them  comforts,  and  save  their  cash ;  and 
there  was  neither  lawyer  nor  pothouse 
in  the  place.  Belper  afforded  an  ex- 
ample of  the  ease  with  which  proprie- 
tors can,  in  a  manner,  ensure  the  well- 
being  of  operatives  living  in  their  own 
homes.  As  an  instance  of  the  good 
effects  of  judicious  arrangement  where 
in-door  apprentices  are  employed,  the 
flax-mtlls  of  Mr.  Bage,  in  North  Wales, 
may  be  cited.  His  machinery  was  tended 
by  young  persons,  apprentices,  from 
fourteen  to  eighteen  vears  of  age  ;  they 
were,  every  individual  of  them,  remarka- 
ble for  robust  health  and  strength :  the 
joyous  countenances  of  these  young 
women  excited  particular  attention,  as 
did  the  neatness  and  propriety  of  their 
dress ;  it  was  the  usual  costume  of  their 
country — a  sort  of  loose  jacket,  of  a 
strong  material,  with  a  striped  wool- 
len petticoat  and  neat  cap;  but  Mr. 
Bage,  amongst  other  indulgences,  allowed 
the  Sunday  printed  gown  to  be  of  their 
own  choice  from  amongst  the  draper's 
store.   When  not  at  the  machines,  these 

girls  were  under  a  matron's  care ;  they 
ad  an  evening  school,  and  received 
religious  instruction  from  the  minister 
of  the  parish.  Their  diet  was,  as  to 
quantity,  unlimited,  and  included  a  due 
quantity  of  butcher  meat;  yet  it  was 
said  to  cost  no  more  than  sixpence  a  day. 
This  seemed  incredible ;  the  books  were 
produced,  minutely  examined,  and  the 
average  found  to  be  within  that  sum. 

Thus  it  was  that  he  familiarized  him- 
self with  facts  ;  his  comprehensive  and 
logical  mind  gave  the  *'  ability  to  exa- 
mine and  draw  sound  conclusions  from 
them."  It  was  from  the  '*  accumulation 
of  facts  carefully  made  and  recorded,'' 
that  he  came  to  the  arrangement  of  that 
system  of  relays  exhibited  in  vour  Maga- 
zine,* and  in  the  Morning  Chronicle  of 
4th  February  last.  No  one  specific  ob- 
jection seems  hitherto  to  have  been 
brought  against  these  relays,  modified, 
as  they  ought  to  be,  according  to  the 
circumstances  attendant  on  each  particu- 
lar class  of  manufactures.  The  word 
relay  having  now,  however,  acquired  an 
ill  name — and  much  is  in  a  name — bet- 
ter that  recurrence  should  again  be  had 

•Nttxnben  1314, 1389. 
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to  his  own  denomination— different  $ets 
of  operatiyes ;  and  under  this  name  it 
seems  desirable  that  the  system  should 
be  discussed.  Should  disadvantages  pre- 
sent themselves  as  attendant  on  it,  the 
stating  them  fairly  and  specifically,  will 
be  doinff  a  real  service  to  the  commu- 
nity. Should  they  be  valid,  there  will 
end  the  project ;  but  if,  on  the  contrary, 
those  objections  should  prove  groundless, 
or,  even  if  valid,  but  outweighed  by  other 
advantages,  these  preponderating  advan- 
tages would  justify  a  trial  of  the  measure. 

The  working  a  double  set  of  hands 
beneficially  to  both  the  employer  and 
the  employed  depends  materially  on  a 
secondary  employment  for  the  opera- 
tives ;  it  therefore  seems  much  to  be 
wished  that  your  correspondent,    "A. 
H.**  would  devote  his  talents  to  an  in- 
vestigation of  the  subject.    Sir  Samuel 
continued  to  the  last,  convinced  of  the 
service  that  would  be  done  to  the  labour- 
inff  classes,  by  habituating  them  to  two 
different  means  of  earning  their  daily 
bread ;  but  the  only  example  of  it  in  this 
country,  on  an  extensive  scale,  seems  to 
be  in  the  instance  of  our  female  popula- 
tion.   Most  girls  of  all  ranks  are  taught 
to  sew,  though  rarely  as  the  chief  means 
of  earning  a  livelihood,  excepting  in  the 
few  instances  of  skilled  milliners  and 
dress- makers ;  yet  how  many  thousands 
fall  back  on  needlework  as  a  resource 
when  other  employments  fail.     Some 
few  females  of  superior  classes  eke  out  a 
scanty  income  by  the  finer  works  of  the 
needle ;  but  countless  is  the  number  of 
girls  and  women  who  fall   back   upon 
plain  or  coarse  needlework  when  service 
or  other  employment  is  not  to  be  ob- 
tained.    Poor,  indeed,  is  the  remunera- 
tion that  needlework  obtains,  yet  there 
seem  good  grounds  for  the  supposition 
that  even  this  sad  resource  keeps  many 
a  woman  from  crime ;  it  has  lately  been 
stated  that  thirty  women  committed  to 
the  Millbank  Prison  were  incapable  of 
doing  plain  needlework,   and    persons 
much    interested   in    the    Pentonville 
Prison,  not  long  ago  asserted  that  very 
few  of  the  females  committed  to  it  could 
do  the  coarsest  needlework. 

The  Royal  Dockyards  afford  an  ex- 
ample to  a  small  extent  of  artificers 
skilled  in  two  different  handicrafts; 
shipwrights  called  double-handed  men, 
that  is,  who  can  caulk  a  ship  as  well  as 
put  its  parts  together.  Sir  Samuel  pro- 
posed that  caulkers,  as  a  separate  class 


of  artificers,  should  be  abolished,  and  all 
shipwrights  beconie  double-handed ;  an 
innovation  particularly  desirable,  the 
demand  for  caulkers'  work  being  ex- 
tremely variable ;  of  late  years,  the  pro- 
portion of  separate  caulkers  has  been 
too  great,  so  that,  superior  as  they  are 
to  the  business  of  a  common  labourer, 
they  often  idle  about  unable  to  turn  their 
hands  to  other  work. 

Switzerland  affords  an  example  on  an 
extensive  scale  of  secondary  employment 
for  man.  A  great  proportion  of  the 
people,  whose  chief  support  is  hus- 
bandry, are  also  carvers  of  wood ;  some 
of  their  bowls  and  platters  coarse  and 
rude  enough,  but  many  men  attain 
great  skill  in  the  art  of  carving,  and  sell 
the  beautiful  produce  of  their  winter- 
evenings'  work  for  considerable  sums. 
The  Swiss  are  proverbially,  a  happy,  in- 
dependent, free,  moral,  and  religious 
people,  yet  no  one  seems  to  have  noticed 
the  effect  which  this  habitual  secondary 
employment  may  have  had  upon  them. 

In  none  of  these  instances  does  it 
appear  that  the  secondary  employment 
diminishes  skill  in  the  principal  one. 
A  household  servant  is  thought  to  be 
none  the  worse  in  her  principal  business 
because  she  is  an  expert  needlewoman ; 
it  is  the  best  shipwrights  usually  who  are 
double-handed  men;  and  in  the  great 
metal  works  and  mines  in  Russia,  the 
people  employed  in  T^astings  and  other 
works  are  not  believed  to  have  their 
manufacturing  powers  diminished  by  the 
six  weeks'  holiday  they  are  annually 
allowed  to  make  their  hay,  &c. ;  the 
privates  of  his  own  battalion,  that  Sir 
Samuel  made  shipwrights  of  at  CricheA^ 
lost  not  thereby  their  fitness  for  soldiers ; 
so,  also,  many  other  instances  might  be 
adduced  of  the  aptitude  of  man  to  acquire 
and  practise  two  different  means  of  earn- 
ing bread  without  inferiority  in  either  of 
them.  M.  S.  B. 

(To  be  eonimued,) 


nXCXNT  AMSRIOAK  PATINTS. 
(Selected  from  the  Reports  fn  tht  FrunJHinJonmai.) 

For  an  Impeotimxnt  in  thb  Con- 
sumption ov  FuBL  IN  Stbam  Boiler  4Nn 
OTHSR  Furnaces.    Chriitien  BurckAardt, 

This  invention  consists  in  applying  de- 
composed tteam,  at  a  high  temperature,  to 
the  products  of  combastion  above  the  coal 
or  other  fuel,  together  with  a  due  proportioa 
of  atmospheric  air,  the  whole  of  whioh 
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mioglei  and  bjr  which  all  the  oombmtible 
matter  in  the  fuel  If  eonsunied* 

Claim. — The  etnployment,  artangemeuty 
and  combination  of  apparatus  for  conauming 
the  gasei  arising  from  ignited  fuel,  by  the 
introduction  of  decomposed  steam,  or  the 
gases  resulting  therefrom,  and  atmospheric 
air  in  a  highly  heated  state,  over  fire. 

For  IiipnovEMENTs  is  Trucks  for 
Raii^roao  Cars.    Itaae  Knight, 

Claim, — ^The  connecting  and  combining, 
in  the  carriage  for  carrying  burthens  and 
passengers  upon  railroads,  one  or  more  in- 
termediate pair  of  cylindrical  wheels,  or 
wheels  nearly  cylindrical,  without  flanches, 
loose  upon  their  axles,  or  otherwise  inde- 
pendent in  their  action,  so  that  any  one  of 
these  intermediate  wheels  may  revoUe  fatter 
or  slower  than  the  others,  in  connection  with 
guide  wheels  having  one  or  two  flanches, 
they  being  made  fast  to  their  axles;  and 
rIeo,  either  for  a  six  or  eight  wheel  car,  all 
the  wheels  of  the  same  carriage,  both  fast 
and  loose  on  their  axles,  being  attached  to 
one  and  the  same  stiff  frame  by  means  of 
springs  and  bearing  boxes  or  otherwise. 

For  am.  Improved  Method  of  Lifiiko 
Vessels  over  Shoals.  Abraham  Lincoln, 
Claim.  —  A  combination  of  expansible 
buoyant  chambers,  placed  at  the  sides  of  a 
vessel,  with  the  main  shaft  or  shafts,  by 
means  of  the  sliding  spars  or  shafts,  which 
pass  down  through  the  buoyant  chambers, 
and  are  made  fast  to  their  bottoms,  and  the 
series  of  ropes  and  pulleys,  or  their  equiva-' 
lents,  in  such  a  manner  that,  by  turning  the 
main  shaft  or  shafts  in  one  direction,  the 
buoyant  chambers  will  be  forced  downwards 
into  the  water,  and  at  the  same  time  expanded 
and  filled  with  air,  for  buoying  op  the  ressel 
by  the  displacement  of  water ;  and  by  turn- 
ing the  shaft  in  an  opposite  direction,  the 
buoyant  chambera  will  be  contracted  into  a 
email  space  and  secured  against  injury. 

For  an  Improvid  Method  of  Attach- 
ing the  Tano  to  the  Handle  of  Table 
Cutlery.    Datid  N.  Ropet, 

Claim. — A  mode  of  constractiug  and 
combining,  or  fixing  together,  the  handle 
and  tang  of  the  blade  of  a  knife  or  piece  of 
cutlery,  the  same  consisting  in  making  the 
said  tang  with  one  or  more  stationary  studs 
or  projections,  in  combination  wiih  making 
the  main  tang  passage  of  the  handle  with 
lateral  and  transverse  passages  for  the  en- 
trsnoe  and  reception  of  the  said  projection 
or  projections  during  the  process  of  cement- 
ing, all  substantially  as  specified ;  the  han- 
dle, by  such  means,  being  firmly  secured  to 
the  blsde  or  tang  thereof,  and  so  as  to 
permit  no  appearsnce  of  sny  rivet  on  its 
OEternal  surface. 

For  an  Improvement  in  Hot-air 
RxoiSTBRS.     CharUi  F.  TuitU. 


The  patentee  says,—*'  The  nature  of  my 
invention  consists  in  the  new  and  improved 
method  adopted  in  opening  and  closing  the 
register  ventilator,  by  means  of  an  upright 
or  vertical  wheel,  or  a  segment  of  a  wheel, 
which  is  connected  with,  and  gives  tnotion 
to,  the  valves,  by  means  of  a  moveable  con- 
necting rod,  which  is  suspended  on  the  side 
of  the  wheel  on  a  pin  projecting  therSfrom  \ 
and  this  connecting-rod  is  attached  to  the 
valves  by  pins  at  their  ends." 

C/atifi.»-The  upright  or  vertical  wheel, 
or  part  or  segment  of  a  wheel,  to  the  open- 
ing and  closing  of  hot-air  registers  and  ven- 
titators,  the  edge  or  periphery  of  which  is 
placed  flush,  or  nearly  so,  with  the  top  sur- 
face of  the  register,  and  can  be  acted  upon 
by  the  foot  if  desired  ;  the  wheel,  or  part  of 
a  wheel,  so  placed  imparting  motion  to  the 
valves  through  a  connecting-rod  or  rods, 
which  are  connected  or  attached  to  the 
wheel  at  a  point  distant  from  its  axis,  and  to 
the  valves  by  pins  at  a  distance  from  their 
centres  of  motion ;  the  connecting-rod  or 
rods  moving  in  a  circular  direction  with, 
and  corresponding  to,  the  motion  of  the 
valves  that  are  moved. 


Tk*  Etteiro-Ck&mUal  TtUgnpk.^An.  ezpeil- 

roent  wu  made  on  Thursday  at  the  ElysSe,  by  order 
of  the  President  of  the  Republic,  of  the  electro- 
chemical telegraph  of  Mr.  Bain.  The  telegraph 
was  fixed  up  in  the  grand  saloon  of  the  Palace,  and 
soon  after  one  o'clock  the  experiments  commenced. 
Mr.  Bain,  the  inventor,  was  accompanied  by  Mr. 
MacDougall,  by  Mr  Wilkinshaw,  and  by  Dr.  Lard- 
ner.  The  President  was  attended  by  the  Mtninter 
of  the  Interior,  his  ehef  du  cabinet,  and  M.  Che- 
valier, Secretary-General  of  the  Presidency.  M.  de 
Fersigny,  the  French  Ambassador  to  the  Court  of 
Berlin,  was  also  present.  M.  Leverrier,  of  the  In- 
stitute, i»ho  has  taken  great  tnterest  in  the  invention 
of  Mr.  Bain,  and  who  was  present  ou  Thursday  at 
the  Ministry  of  the  Inferior,  when  the  telegraph 
conveyed  a  long  despatch  to  Lille  and  back,  a  dis- 
tance of  320  English  miles,  In  less  than  one  minute, 
explained  (he  process  to  the  President  of  the  Re- 
public. The  Prince  comprehendtd  rauidly  the  prin- 
ciple and  the  mode  of  execution,  which,  he  said, 
were  almost  marvellous,  and  complimented  Mr. 
Bam  on  the  labour  and  intelligence  which  he  had 
dIfplayeJ  in  bringing  his  invention  to  such  per 
fection.  As  an  instance  of  the  extraordinary  powers 
of  this  telegraph,  we  may  mention  that,  in  the 
presence  of  ihe  President  of  the  Repub  ic.  a  des- 
patch, containing  1,327  letters,  was  conveyed  in 
the  space  of  55  seconds,  being  at  the  raie  of  neatly 
1,500  letters  per  minute.— (/a/f^»ani'«  Mesunytr. 

LIST  or   SCOTCH    rXTBNTS   TROM   22hD   OV 
MARCH  TO  22nd  OF  APRIL,  1850. 

James  Higglns,  of  Salford,  Lancaster,  machine 
maker,  and  Thomas  Scholefleld,  Whitworth,  of 
Salford,  aforesaid,  mechanic,  for  improvemenis  in 
machinery  for  preparing,  spinning,  and  doubling 
cotton,  wool,  flax,  silk,  and  similar  fibrous  mate- 
rials.   Sealed,  S1archS2;  six  months. 

Francois  VoulUon,  of  Princes- street,  Hanover* 
square,  Middlesex,  manufacturer,  for  improve- 
ments in  the  mannfacCure  of  hats,  caps,  bonnets, 
and  other  articles  made  of  the  same  or  similar 
materials.    March  20;  six  months. 

William  Edward  Newton,  60,  Chancery  •  lane, 
Middlesex,  civil  engineer,  for  improvements  in  the 
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mairaflicinre  of  knobs  for  doon,  utfelos  of  ftinii- 
tnro,  or  other  purpoioi,  md  in  oonnoetbig  motaUk 
■tUiehnientt  to  ortidef  made  of  gUm*  or  other 
•naloffottfl  materUU.  (Communieatlon.)  March 
26;  nxmonthi. 

Jonathan  Charlea  Ooodall,  of  Great  College- 
•treet,  Camden-town,  Middlesex,  card^maker,  for 
improrements  in  machinerj  for  cutting  paper. 
March  17;  six  months. 

Charles  Felton  Klrkman,  of  Argyle-street  Mid- 
dlesex, gentleman,  for  improToments  in  madiinerj 
for  spinning  or  twisting  cotton,  wool,  or  other 
fibrous  substances.    March  28 ;  six  months. 

Robert  MilllKan,  of  Harden,  near  Bloglejr,  York, 
mannikefcurer,  for  an  tmproyed  mode  of  treating 
certafai  floated  warp  or  weft,  or  both,  for  the  pur- 
pose of  producing  ornamental  fobrlcs.  March  28 ; 
loor  months. 

Eobert  White  and  James  Henderson  Grant,  both 
of  Dalmamook-road,  Glasgow,  North  Britain,  engi- 
neers, for  certain  Improvements  in  machinery  or 
apparatus  to  be  used  In  mines,  which  improvements, 


or  parts  thereof,  are  also  applicable  to  other  pnipoiat 
of  a  similar  nature.    April  1 1 ;  six  months. 

William  Mac  Lardy,  of  Manchester,  Lancaster, 
gentleman,  for  certain  improToments  in  maohinecj 
or  apparatus  for  preparing  and  spinning  cotton  aaia 
other  fibrous  snbetsncee.    April  15 ;  six  months. 

John  Sooftm,  of  Essex-street,  Middleeex,  M.  B., 
for  improvements  In  the  manufacture  and  refining 
of  sugar,  and  in  the  treatment  and  use  of  matters 
obtained  in  such  manufscture,  and  In  theeonstroe* 
tlon  of  valves  used  in  such  and  other  manufofCtnrp. 
April  17;  six  months. 

James  Buck  Wilson,  of  St.  Helens,  Lancaster, 
rope  maker,  for  improvements  in  wire  ropes.  April 
22;  six  months. 

LIBT  OF  IRISH  PATBNT8  FAOM  21 BT  OF 

MARCH  TO  19th  OF  APRIL,  1850. 

John  Fowler,  Junior,  of  Melksham,  Wilts,  engi- 
neer, for  improvements  In  draining  land.  AprO 
17. 
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William  Gilbert  Elliott,  of  Blisworth,  Northamp- 
ton, gentleman,  for  Improvements  in  the  manufke- 
ture  of  briclcs,  tUes,  and  pipes,  and  other  articles 
from  plastic  materials.  (Being  a  communication.) 
April  27 ;  six  months. 

Charles  May,  of  Ipswich,  engineer,  and  Robert 
Leggett,  of  the  same  place,  foreman  of  mechanics 
to  Messrs.  Ransom  and  May,  of  the  same  place,  for 
improvements  in  machinery  for  threshing  and 
grinding  corn,  for  cutting  straw,  and  other  similar 
substances ;  also  improvements  in  spplying  steam 
power  to  give  motion  to  such  classes  of  machinery; 


and  also  improvements  In  machines  for  depositing 
seed.    April  SO ;  six  months. 

George  Michiels,  of  London,  gentleman,  for  la- 
provements  in  treating  coal  and  In  the  manofactura 
of  gas,  and  also  in  apparatus  for  burning  gas. 
(Being  a  communication.)    April  SO ;  six  months. 

Evan  Protheroe,  of  Austin-Iiriars,  London,  ma- 
chant,  for  improvements  in  the  manufacture  of 
oxide  of  sine,  and  in  making  paints  from  oxide  of 
sine.  (Being  a  communication.)  April  SO;  six 
months. 
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April  26  2284 
27  2285 
29      2286 
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2287 


.,  2288 

SO  2289 

„  2290 

M  2291 

»  M92 

M  229S 

,.  2294 

May    2  2295 


Proprietors'  Barnes. 

James  Cuthbert  ft  Co.. 

Charles  Starkey ^ 

Hardman,  Norton,  and 

Rowland  Fothergill  ... 

Joseph  Peace  ......m..» 

Joseph  Chatwin  m..,..« 

Hall  and  Wilson 

Edward  Thomas  Lose- 

Shoolbred  and  Love- 
ridge 

Robert  Barsby  8c  Wil- 
liam Wells   ............ 

Samuel  Dsniel 

Francis  Pike  Hewitt ... 


Addresses.  Sul^eets  of  Design, 

Great  Distaff-lane,  London Apparatus  for  mulling  liquids. 

Bloxwich M.M....  Lock. 

Gresham-strset,  London Attacher  for  coats  and  other 

garments. 
Aberdare  Iron-works,  Glamor- 
gan ....^ Sleeper  for  tram  plates. 

Sheffield .« Saw  handle. 

Blrm Ingham    Albert  gas-burner. 

Manchester  » Gas  retort. 

Gerrard-street,  Islington  .........  Portable  erane  shower  bath. 

Wolverhampton Hipbath. 

Dudley ^ Day  Indicator. 

Birmingham   Looking-glass  movonent. 

Nottingham m.....*...  Compound    elastic   band,  or 

strap,  for  articles  of  dress. 
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ALUOTT's  PATSKT  APFAAATUS  FOA    KKVISTSmiNO  TBI  YBLOCITT  AMD    BTATIOV  VIIIB 

BAILWAT  CAJUULi.OB8.—- (SXS  VOL.  L«t   P.  381.) 

SpeeyiccLiion* 

Mt  improTements  in  apparatus  for  aacertainiDg  and  registering  the  Teloeity  of 
carriages  are  represented  in  fig.  I  (an  elevation  ohieflj  in  section),  and  in  fig.  2 
(a  plan).  A  is  a  cylinder  mounted  upon  a  spindle  As  and  turning  in  bearings  A',  A* ; 
BB,  are  two  conical  vessels  which  are  securely  attached  to  the  cylindar  A,  by  arms, 
B^  B  ;  DD,  are  small  pipes  which  connect  the  cones  BB  with  the  cylinder,  and 
terminate  in  the  lowest  part  of  the  cones  as  represented ;  C  is  a  diaphragm, 
which  is  iointed  upon  the  cylinder  by  means  of  the  flange  of  the  frame  £E ; 
F  is  a  hollow  plunger  which  rests  upon  Uie  diaphragm,  and  is  retained  in  its  position 
and  guided  by  friction  pulleys  E^jS^ ;  H  is  a  rod,  with  a  rack  formed  on  one  side 
of  it,  the  lower  end  of  which  rod  is  kept  in  the  step,  A ^,  by  the  helical  spring,  6 ; 
this  rod  is  kept  free  to  slide  np  and  down  through  a  square  hole  or  bear- 
ing, formed  in  a  eroas  pieee  T,  and  by  which  it  is  prevented  from  turning 
round.  The  rack  H  gears  into  a  pinion  ft,  and  gives  motion  to  the  wheel  L,  which 
again  works  the  rack  a,  and  registering  pencil.  N  is  a  drum  for  carrving  the  re- 
gistering paper.  Motion  is  communicated  to  the  spindle  A^,  and  to  the  arum  L,  fig. 
1,  from  the  axle  of  the  carriagCi  by  means  of  puueys  of  sizes  calculated  to  produce 
the  requisite  speeds.  To  prepare  this  apparatus  for  work,  the  cylinder  A  must  be 
filled  with  water  till  the  aiaphragm  O  becomes  distended.  When  the  machine,  as 
thus  prepared,  is  set  in  motion  by  conneotkm  with  the  axle  or  wheel  of  the  carriage, 
the  water  in  the  cylinder  is  driven  by  the  centrifugal  force  into  the  conical  vessels 
BB,  and  compresses  the  air  contained  therein.  As  the  water  sinks  in  the  cylinder 
by  flowing  into  the  conical  vessels,  the  diaphragm  C,  the  plunger  F|  and  the  rod  II, 
descend  and  impart  through  the  wheel-work,  motion  to  the  pencil  M ^.  It  will  thus 
be  obvious  that  the  greater  the  speed  of  the  carriage,  and  consequently  the  velocity 
of  the  machine,  the  greater  will  be  Uie  quantitv  of  water  which  will  leave  the 
cylinder  and  flow  into  the  conical  vofisels,  and  the  greater  also  will  be  the  travel 
given  to  the  pencil. 

For  the  purpose  of  determining  the  velocity  of  the  carriage  on  different  portions 
of  the  same  line,  the  paper  must  be  ruled  transversely,  with  divisions  corresponding 
to  the  number  of  miles  it  is  desired  to  register,  and  the  motion  given  through  the 
wheel-work  to  the  drum  must  be  calculated  accordingly.  Thos,  if  the  carriage 
wheel  should  make  500  revolutions  in  passing  over  a  mile,  and  each  mile  ia  to  be 
represented  by  one  half  inch  on  the  registering  paper,  then  such  a  system  of  wheel- 
work  must  be  employed,  as  will  cause  the  periphery  of  the  drum  to  move  one  half 
inch  for  every  500  revolutions  of  the  carriage  wheel.  To  ascertain  at  first  the 
travel,  or  motion  of  the  pencil  due  to  a  certain  number  of  revolutions  of  the  instru- 
ment per  minute,  it  is  connected  to  some  system  of  wheel-work,  the  speed  of  which 
is  known,  and  the  point  at  which  the  pencil  stands  with  this  velocity  b  marked.  By 
changing  therefore  the  velocities  of  the  wheel-work,  any  number  of  points  mav  be  so 
marked  off^,  and  a  proper  scale  of  the  working  of  the  apparatus  obtained,  eacn  divi- 
sion of  which  would  correspond  to  a  certain  number  of  revolutions  per  minute  of 
the  instrument.  Moreover,  by  comparing  the  relative  sizes  of  the  carriage  wheel 
and  the  pulleys,  by  which  the  instrument  is  put  in  motion  when  fitted  to  the  car- 
riiwe,  the  correct  speed  at  which  the  carriage  is  moving  can  be  found. 

For  instance,  if  the  mark  made  by  the  pencil  when  the  instrument  was  revolving 
at  1500  revolutions  per  minute,  should  be  the  point  determined  to  mark  60  miles  an 
hour ;  and  if  the  carriage  wheel  makes  500  revolutions  in  one  mile,  then  the  instru- 
ment must  be  caused  to  make  three  revolutions  for  one  revolution  of  the  carriage 
wheel,  in  which  case  if  the  instrument  makes  1500  revolutions  in  one  minute,  then 
the  carriage  will  have  moved  one  mile  in  one  minute^  or  at  the  rate  of  sixty  miles 
per  hour. 

A  modification  of  the  apparatus  just  described  is  represented  in  fig.  3.  In  this 
ease  the  registering  pencil  is  put  in  nodoQ  through  the  medium  of  compressed  air. 
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mnch  in  the  Mine  way  as  in  the  mparatus  before  described.  The  pipes  AA, 
fonn  a  oonnection  for  the  passage  or  compressed  air  into  the  hemispherical  yessel 
B,  where  it  acts  upon  the  diaphragm  C,  the  pluoger  in  this  case  is  represented 
as  forced  up. 

An  apparatus  for  regbtering  the  pressure  of  steam,  may,  with  great  advautage 
be  connected  with  either  of  the  instruments  last  hereinbefore  specified,  so  that  both 
the  registration  of  the  pressure  of  the  steam  and  the  registration  of  the  velocity  of 
the  carriage  may  be  printed  on  the  same  paper.  In  this  esse  it  will  be  proper,  in 
order  to  prevent  confusion,  that  the  scale  for  the  pressure  of  the  steam  should  alone 
be  marked  on  the  paper,  and  that  the  scale  for  the  velocity  should  be  applied  occsr 
sionally  to  the  paper  as  required ;  as  also,  that  different*coloured  pencils  should 
be  used  to  distinguish  the  pressure  from  the  velocity. 

My  improvements  in  apparatus  for  ascertaining  the  length  of  time  elapsed  after 
a  train  of  carriages  have  passed  a  given  place,  are  embodied  in  the  appa- 
ratus represented  in  fig.  4  (partlv  in  section).  In  this  apparatus  the  psssing  of  a 
carriage  wheel  is  made  to  press  down  one  end  of  the  lever  A,  which  projects  on  the 
ride  of  the  rail  B,  after  which  the  other  end  of  the  lever  is  raised  up,  and  carries 
with  it  a  vertical  rod  C,  to  some  determined  height  (about  4  inches  will  be  found  in 
practice  sufiScient),  above  the  bearing  C^.  The  connection  between  the  lever  A, 
and  rod  C,  is  formed  by  a  link  C*.  The  rod  C,  is  in  a  position,  when  raised,  to  act 
on  a  suitable  catch  apparatus  fixed  on  the  engine  or  carrisfle,  and  working  a  whistle, 
or  other  signal.  Many  appaoved  methods  of  working  such  levers  and  signals  are  well 
known,  and  need  not  therefore  be  here  particularized.    To  keep  the  rod  C,  in  a 

riaition  to  act  on  the  signal  apparatus,  some  determined  and  required  length  of  time, 
make  use  of  the  following  arrangement : — ^D  is  a  short  cylinder,  which  is  firmly 
fixed  in  a  position  under  the  level  of  the  raik,  where  it  may  be  protected  from  dirt 
and  rain.  D^  is  a  metal  disc  valve,  which  is  fitted  to  the  bottom  of  this  cylinder 
and  opens  upwards;  the  valve  facing  is  covered  with  vulcanized  India  rubber  to 
form  an  air-tight  joint,  and  the  joint  is  further  secured  by  a  spring  D^«  Figs,  d, 
and  6,  are  separate  representations  of  the  valve.  In  the  centre  of  the  valve  there 
is  pierced  a  small  bote  £>*,  which  is  oountenunk,  and  also  provided  on  both  sides 
with  a  hemispherical  covering  of  fine  wire  gauze  to  prevent  clogging.  B^  is  a  dia- 
phragm jointed  air-tiffht  upon  the  top  of  the  cylinder  to  prevent  all  direct 
eommunication  with  the  atmosphere,  and  so  to  keep  the  valve  and  the  opening 
D*,  entirely  free  from  dust.  £  is  an  expansible  air-tube,  made  of  vulcanized  India 
rubber  (somewhat  resemblinff  a  circular  bellows,  but  without  its  central  partition,  or 
Talves),  which  tube  is  jointea  at  top  to  the  cylinder  D,  and  has  an  air-tight  bottom 
F,  which  projects  sufficiently  to  connect  it  bv  the  frame  6G,  to  the  lever  A.  The 
working  of  this  apparatus  is  as  follows : — When  a  carriage  wheel  presses  down  the 
^ort  end  of  the  lever  A,  that  causes  the  long  end  of  the  rod  C  to  rise  together  with 
the  bottom  part  of  the  air  apparatus,  which  last  causes  the  air  in  the  tube  £  to  rush 
through  the  valve  into  the  cylinder  D.  As  the  proportion  of  size  of  the  hole,  D, 
Is  to  the  weight  of  the  frame  and  under  part  of  Uie  tube,  so  will  be  the  length  of 
time  occupied  in  drawing  back  the  air  out  of  the  cylinder  into  the  lower  part  of  the 
apparatus,  and  in  causing  the  frame  and  rod  C  to  descend,  as  represented  in  fig.  7, 
The  determinate  length  of  time  thus  allowed  to  the  rod  C,  to  project  above  its 
bearing,  will  by  its  action  upon  the  signal  apparatus  give  notice  that  a  previous  train 
lias  passed  within  a  given  time. 
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(Concluded  from  p«gt  398.) 

Fscts  seem  to  point  out  field  and  gar-  contributing  to  the  long  life  of  persons 
den  labour  as,  generally  speaking,  the  confined  a  great  portion  of  the  day  in 
most  appropriate  secondary  employment  factories,  nothing  has  yet  been  found  so 
for  factory  operatives.  As  a  sanitary  efficacious  as  exercise  in  the  open  air. 
exponent  for  improving  the  health,  and      Experience  proves   that  gardening,  at 
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least,  is  congenial  to  the  natural  inclina- 
tions of  all  ranks ;  it  is  seen  in  the  inde- 
pendent classes  as  it  is  in  the  lower 
grades  of  society,  that  gardening  is  had 
recourse  to  as  an  amusement ;  thus  many 
of  the  best  of  the  artificers  in  Ports- 
mouth-yard rented  small  plots  of  ground, 
repairing  to  them  after  a  hard  day's 
work,  to  delve  or  plant,  as  a  relaxation ; 
so  of  late,  particularly  at  Leeds,  manu- 
facturers have  found  that  letting  out  a 
portion  of  their  land  in  allotments  to 
their  operatives  has  been  considered  by 
them  as  a  source  of  great  enjoyment, 
and  the  boon  had  been  productive  of 
most  beneficial  effects  in  tne  conduct  of 
the  allottees.  The  Gardener^  Chroni" 
cle  affords,  as  do  many  other  publica- 
tions, very  numerous  instances  of  the 
good  that  has  been  done  by  similar  let- 
tings  out  of  small  portions  of  ground. 
But  the  chief  recommendation  of  field  or 
garden  work  as  a  secondary  employment 
is,  that  work  of  this  kind  is  more  likely 
to  be  procured  than  any  other  when  the 
ordinary  business  in  factories  fail.  Field 
or  garden  work  is  not,  however,  to  be 
considered  as  the  sole  panacea ;  opera- 
tives themselves  may  be  looked  upon 
as  usually  the  most  competent  judges  of 
what  secondary  employment  it  would  be 
best  for  them  to  habituate  themselves  to ; 
persons  of  this  class  are  believed  of  late 
years  to  have  greatly  improved  in  reli- 
gion, morality,  sobriety,  and  fore- 
thought; if  with  literary  instruction  they 
have  learnt  forethought,  they  will  them- 
selves perceive  how  desirable  it  is  that 
they  should  be  able  to  earn  a  livelihood 
thouffh  their  chief  means  of  obtaining  it 
should  fail.  In  the  present  controversy 
respecting  *<  ragged  schools,"  their  oppo- 
nents have  said  it  is  mischievous  that 
boys  should  be  taught  tailoring  and  shoe- 
making,  because  they  are  not  made 
adepts  in  those  arts ;  but  supposing  that 
all  boys  of  the  labouring  classes  were 
instructed,  though  but  superficially  in 
them,  as  also  in  common  carpentry, 
basket- making,  and  the  like,  might  not  a 
very  little  knowledge  of  these  arts  enable 
them,  when  men,  to  do  many  a  little  job 
to  render  their  homes  more  comfortable, 
and  induce  them  to  spend  their  time 
more  profitably  than  in  the  beer- house  P 
Your  correspondent  *'A.  H,"  hesitates  to 
accede  to  the  assumption  that  our  acres  are 
not  broad  enough  to  furnish  food  to  the 


whole  community.    That  we  have  still 
much  waste  land  is  most  true :  granted 
also  that  a  still  greater  extent  of  it  is 
indifferently,    nay   miserably,  ill-eulti- 
yated  ;  and  that  much  of  it  might  eisily 
be  made  more  productive,  and  to  yield 
food  in  place  of  some  of  that  we  now 
import.    So  long  ago  as  the  year  1601 
*'H.  Piatt,  Esquire,**  published  <*The 
new  found  Arte  of  setting  of  Com."    He 
recommended  spade  husbandry  instead 
of  the  plough,  and  the  dibbling  in  of 
com  instead  of  sowing  it  broadcast ;  by 
these  means  he  confidently  hoped  that 
the  produce  of  an  acre  might  be  increased 
ten  or  twenty^fold,  ana   that  by    this 
practice  ''  there  would  scarcelie  be  found 
workmen  enough  for  the  tenth  acre  of 
the    land,'* — a   proposition    highly   in 
favour    of  husbandry    as    a  secondary 
employment  for  operatives.    Mr.  Piatt's 
improvements  have,  to  a  certain  extent 
been  introduced  in  drill  husbandry,  for 
instance,  and  authentic  agricultural  ex- 
periments have  proved  that  by  spade- 
husbandry  the  produce  of  the  land  might 
be  prodigiously  increased  ;    but  would 
the  practice  of  it  payf    Putting  both 
rent  and  farmer's-profit  entirely  out  of 
the  question,  would  the  yield  of  the  land 
give  the  digger  an  average  remonera- 
don  for  his  labour  at  all  eommensarale 
with  what  he  receives  as  factory  wages, 
unless,  indeed,  free- trade  in  com  were 
again  abolished  P     It  is  at  this  moment  a 
question  amongst  agriculturists  whether 
high  cultivation  of  any  kind  payc.    It 
is  even  afl3rmed  that  the  slovenly  farmer 
of  the  old  school  has  at  the  vear^a  end 
considerable  profits  to    exhibit  in  his 
books,  whilst  those  of  Uie  high  cultivator 
show  a  serious  deficit.     It  has  often 
been  said  of  late  that  the  reason  why 
France,  for  example,  can  raise  com  at  a 
cheaper  rate  than  we  can  is,  that   they, 
"  the  French,  have  no  taxes."    This  is  a 
mistake,  and  one  that  fosters  much  dis- 
content   amonffst   our    people.       The 
French  have  a  land-tax,  a  window  and  a 
door- tax — imposed  on  the  cottage  and  the 
farm  as  much  as  on  the  chateau ;  they 
have  a  salt  and  a  tobacco- tax ;  excepting 
corn,   every  article  of  food  that  enters 
each  little  town  is  taxed ;  so  is  wine,  the 
common  beverage  of  the  people  in  the 
greater  part  of  France ;   and  there  are 
Besides  various  other  taxes,  that  either 
directly  or  indirectly  bear  upon  the  grest 
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mass  of  French  population.  Chambers, 
in  his  Edinburgh  Journal^  30th  of  last 
March,  has  touched  upon  the  different 
habits  of  French  and  Englishmen  of 
the  labouring  classes,  and  to  this,  ap- 
parently, may  be  attributed,  more  than 
to  any  other  cause,  that  French  corn  can 
be  sold  at  a  lower  price  than  English. 
At  Sunderland,  Chambers  "  grieves  to 
say  *'  that  he  found,  "  as  almost  every- 
where else,  misspent  means,  intemper- 
ance, and  all  the  evils  that  follow  in  its 
train ;"  at  the  same  place  he  found  a 
Frenchman,  ''of  different  tastes  and 
habits," — that  this  operative  exercised  *'  a 
reasonable  economy,  and  would  probably 
return  to  his  own  country  with  consider- 
able savings.'*  The  frugal  habits  of  the 
French  enable  them  to  raise  com  and  to 
sell  it  at  a  lower  price  than  we  can  ;  so  it 
is  in  Russia,  ana  probably  in  most,  if 
not  all,  the  other  countries  that  supply 
us  with  grain. 

Your  correspondent  seems  to  look 
forward  to  the  breaking  up  of  our  large 
farms  into  peasant  holdings.  Such 
tenures  seem  abroad  highly  conducive 
to  the  self-respect  of  Uie  little  land- 
holder; but  it  is  questionable  whether 
the  produce  of  the  land  is  in  an  equal 
ratio  with  that  of  the  large  farm ;  that 
is  where  the  capital  for  carrying  on  the 
latter  is  of  the  requisite  amount.  In 
Tuscany  peasant  holdings,  or  rather 
small  farms,  are  said  to  be  cultivated 
with  extreme  care  and  skill,  and  to  yield 
enormous  crops;  but  those  crops  are 
of  many  different  kinds,  and  afford  work 
during  the  whole  of  the  year :  our  climate 
limits  us  to  a  much  less  number,  so  that 
the  com  once  sown,  there  is  nothing 
more  to  be  done,  save  having  a  patch  of 
turnips  perhaps,  till  harvest  time.  We 
are  not  aware,  besides,  of  the  miseries 
peasant  holders  abroad  endure  in  bad 
years — so  that  investigation  might  show 
that,  all  things  considered,  we  have  no 
better  outlet  than  factories  for  excess  of 
population. 

These  observations  have  already  ex- 
tended to  so  great  a  length  as  to  render 
it  impossible  to  touch  upon  other  im- 
portant matter  brought  forward  by  A. 
H. ;  particularly  his  Questions  as  to  the 
causes  to  which  the  cheapening  of  our 
manufactures  are  owing.  Indeed,  the 
inquiry  into  those  causes  is  of  an  interest 
worthy  of  his  own  investigation ;  and  of 
the  same  endeavour  to  eliminate  the 


truth  that  his  papers  and  your  columns 
have  already  manifested. 

I  am,  Sir,  yours,  &c., 

M.  S.  B. 

TBI   HOLTHKAD  AND    DUBLIN   STBAMXRS. 
(Concluded  from  page  850.) 

While,  however,  the  LUw^Uyn  has 
been  on  the  whole  a  successful  vessel, 
it  was  her  misfortune,  after  a  few 
weeks'  running,  to  break  down,  and  to 
be  sent  round  to  London  for  a  new 
cylinder.  In  August  and  September, 
the  Chester  Railway  Companv's  steamers 
^Anglia^  Cambria,  Hihamia^  and  ScO' 
tia — commenced  running.  The  whole 
of  these  vessels  are  of  iron  :  the  Anglia 
was  built  by  Mare,  of  Blackwall— engines 
by  Maudslay,  on  the  double- cylinder 
principle :  the  Cambria  by  Laird,  en- 
gines by  Forrester;  the  Hibemia  by 
Vernon,  of  Liverpool,  engines  by  Bury ; 
and  the  Scotia  oy  Wigram,  of  Black- 
wall,  with  engines  (double- cylinder)  by 
Maudslay.  Before  proceeding  to  discuss 
further  the  merits  of  the  Admiralty  and 
Bailway  Company's  steamers,  I  will  give 
a  Table  of  the  dimensions,  power,  &c.,  of 
each,  with  the  exception  of  the  Caradoc, 
which  I  have  been,  as  yet,  unable  to  pro- 
cure.—(See  p.  866.) 

The  service  performed  by  the  Admi- 
ralty and  Railway  boats,  on  their  first 
introduction  in  August,  1848,  was  pretty 
similar,  being  confined  to  one  passage 
each  way  per  day.  The  former  con- 
veyed the  day  mail  from  Dublin  and  the 
night  one  from  London,  and  the  latter, 
by  leaving  Kingstown  early  in  the  morn- 
ing, enabled  passengers  to  reach  Holy- 
head in  time  for  the  afternoon  express 
train,  which  arrives  about  10  p.m.  in 
London.  The  same  vessel  awaited  the 
arrival  of  the  down  express  train  from 
London,  and  was  generally  due  at  Kings- 
town about  I0'30  P.M.  Since  the  com- 
pletion of  the  Britannia  Bridge,  the 
arrangements  of  the  Company  have 
been  slightly  altered ;  but  up  to  the 
present  time  no  material  alteration  has 
been  effected.  It  should,  however,  be 
observed,  that  while  the  Admiralty  have 
allowed  5  h.  35  m.  and  5  h.  55  m.  for 
their  vessels  to  complete  their  passage 
in,  the  Railway  Company  have  limited 
theirs  to  5  h.  5  m.;  and  I  believe 
that  the  instances  in  which  they  have 
failed  to  arrive  at  Holyhead  in  time  for 
the  txuskf  are  not  more  numeious  than 
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those  of  the  OoTernment  ones.*  It 
should  also  be  remarked,  that  the  pres- 
sure used  on  board  all  of  the  Company's 
yessels  Is  fixed  at  10  lbs.,  but  on  those 
of  the  Admiraltj  at  12  lbs.  In  Julr* 
1849,  the  diseontinaance  of  the  nignt 
mail,  vid  LiTerpool,  and  its  transference 
again  to  the  Holyhead  stetion,  necessi- 
tated a  doable  passage  each  way,  and 
the  work  performed  oy  the  Admindtr 
steamers  became,  in  consequence,  much 
heavier,  and  in  winter  time  occasionally 
of  a  Tery  difficult  character.  The  merits 
of  the  diflRerent  vessels  were  put  to  a 
severe  test;  and  while  it  was  found 
necessary  to  employ  additional  steaqii 
ships  as  winter  approached,  yet  two, 
namely,  the  Banshee  and  Lleweliyn, 
may  be  said  to  have  sustained  their  cha- 
racter well.  At  the  present  time  the 
Banshee,  although  exposed  to  the  hard 
gales  of  April,  is  showing  no  diminu- 
tion in  speed.  It  was  a  pretty  general 
opinion  tliat  this  vessel  was  unmatched 
for  speed  by  any  of  the  other  vessels  on 
the  same  line,  or,  indeed,  anvwhere  else; 
but  experience  has  shown  Uie  contrary. 
The  Scotia,  in  a  run  from  the  Head,  on 
24th  of  May,  1849,  beat  her  by  fully 
20  minutes.  On  this  occasion  the  Ban^ 
shee,  being  specially  engi^^  for  the 
conveyance  of  the  Lord  Lieutenant,  who 
came  oy  the  London  express  train,  left 
Holyhead  at  the  same  time  as  the  Scotia 
(6  P.M.)  At  first  she  took  the  lead,  but 
the  Scotia  rapidly  gained  upon  her,  and 
soon  left  her  far  astern.  The  passages 
of  the  two  vessels  were  made  in  3  h.  54  m. 
and  4h.  14  m.  respectively.  In  Feb- 
ruary, 1849,  a  trial  of  speed  was  specially 
instituted  between  the  Banshee  and 
LleweUj/n,  in  which  the  former  had  the 
advantage,  in  the  run  from  Holyhead  to 
Kingstown,  of  17  minutes.  The  Ban^ 
sheets  passage  was  then  made  in  8*53 — 
the  LUweUyn^s  in  4-10.  The  Scotia 
trial  has  greatly  raised  the  bile  of  the 
Herald  scribe,  who  has  laboured  hard 
to  lessen  its  importance;  but  fSuts  are 
stubborn  thmgs,  and,  despite  all  his  elo- 
quence, thev  have  not,  m  this  instance^ 
been  refiitea.  The  true  cause,  however, 
of  this  spleen  Is,  the  fttct  of  die  Scotia 
beating  a  vessel  that  beat  the  LleweUyn. 
I  now  subjoin  a  tabular  statement  of  the 
performances  of  the  Admlraltv  vessels 
for  January,  April,  October,  andl>ecem- 
ber,  1849j  and  January  and  Februarv. 
1860.  ' 


note,  p.  868. 
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It  will  be  remarked  that  in  the  aecount 
for  October,  December,  January,  and 
February,  the  name  of  the  Fivid  ap- 
pears. This  beautiful  vessel,  which  may 
DC  called  the  Banshee's  little  sister,  was 
constructed  a  short  time  after  her  at 
Chatham  Dockyard,  by  O.  W.  Lang,  on 
precisely  the  same  principle;  and  has, 
likewise,  oscillating  engines  by  Penn. 
She  was  built  for,  and  is  better  adapted 
for  the  shorter  passage  between  Dover 
and  Boulogne,  but,  notwithstanding,  per- 
formed her  work  while  on  the  Irish  sta- 
tion, during  severe  winter  weather,  re- 
markably well.  In  speed,  she  and  the 
Banshee  9.re  very  nearly  alike ;  and  when 
the  two  vessels  were  in  company  last 
summer,  as  forming  a  portion  of  the 
Royal  Squadron,  ana  were  on  their  way 
from  Cork  to  Dublin,  a  trial  was  com- 
menced between  them,  which  resulted  in 
the  Vivid  gaining  a  slight  advantage. 
The  following  are  some  of  the  dimen- 
sions, &c.,  of  this  vessel : 

Length        150  feet        Tonnage    352 
Breadth      22  ft.  1  hi.    Power        150H.P. 
Depth         lift.  4  in. 

The  Firs  Queen  was  another  extra 
vessel,  and  but  ill-adapted  for  the  sta- 
tion. She  is  of  iron,  and  was  built  in 
the  Clyde  for  Ashton  Smith,  Esq.,  of 
whom  she  was  purchased  by  the  Govern- 
ment She  was  intended  for  a  pleasure 
yacht,  and  is  too  slightly  constructed  for 
the  Irish  Channel  duties.  In  February 
of  this  year,  several  of  the  Admiralty 
boats  being  put  hors  de  cambatj  the 
Scotia  was  hired  to  supply  the  deA- 
cieney,  which  accounts  for  her  appear- 
ing amongst  the  list.  With  respect  to 
the  Company's  vessels,  the  Scotia  and 
Anglia  have  proved  themselves  by  far 
the  fastest,  and  have  reflected  no  small 
credit  on  Thames  ship  -  building  and 
engineering.  The  Cambria  and  Hiber- 
niOf  liiverpool  vessels,  have  not  shown 
the  like  speed,  but  the  Hibemia  is  the 
slowest,  owing  in  great  measure  to  her 
engines  being  placed  too  far  aft.    It  is 


due,  however,  to  the  Can^ria  to  state, 
that  she  has  performed  more  work  thaa 
any  of  the  rest,  and  has  shown  herself 
an  excellent  sea-boat  The  Anglia  and 
Scotia  are  very  nearly  matched  in  speed, 
and  I  should  consider  the  former  equal, 
if  not  superior,  to  any  of  the  Govern- 
ment boats.  No  opportunity,  that  I  aai 
aware  of,  has  offered,  as  in  the  Scotia's 
case,  of  putting  this  to  a  practical  test. 
The  general  average  passage  of  these 
vessels  during  the  past  monSi  (April)  is 
stated  by  Mr.  Gray,  the  Company's 
manager  at  Kingstown,  to  be  4h.  25m.  8s., 
of  each  4h.  15m.  40s.  To  this  gentle- 
man's kindness  I  am  indebted  for  much 
valuable  information  respecting  the  ships 
he  superintends. 

In  March,  the  Admiralty  having  be- 
come tired  of  wasting  the  money  of  the 
public  in  a  needless  competition  with  the 
Company,  were  suddenly  seised  with  a 
very  economical  fit,  and  determined  on 
offering  the  mail  service  to  the  lowest 
bidder.  The  City  of  Dublin  Company, 
who  previously  tendered  for  its  perform- 
ance for  40,000^,  now  offered  to  do  it^or 
about  half  that  sum.  Their  offer  was 
accepted,  and  with  two  of  their  own 
ships,  and  two  of  the  Government  fthe 
LlsweUyn  and  St,  Odumba^  which  it  is 
understood  they  have  purchased),  they 
have  since  the  1st  inst  entered  upon  tlie 
performance  of  this  service.  Whether 
this  sum  is  sufficiently  remunerative, 
provided  the  duties  are  executed  in  a 
manner  equal  to  the  past  performances 
of  the  Government  and  Company's  ves- 
sels, is  very  doubtful.  One  thing  is, 
however,  certain,  that  although  the 
successful  company  is  an  Irish  one,  all 
parties,  except  interested  ones,  on  this 
side  the  Channel,  are  loud  in  their  con- 
demnation of  the  paltry  conduct  of  the 
Government  Perhaps  I  may  hereafter 
have  somewhat  more  to  say  on  the  sub- 
ject ;  meanwhile  I  will  for  the  present 
conclude. 

I  am.  Sir,  yours,  &c., 

L.N. 


*  The  departim  of  the  ICaU  and  Company's  boats  from  Kinfstowni  and  the  time  allowed  fog  the 
pletion  of  their  passages,  are  as  under:— 


Mail  leaves 
Kingstown 

Ditto 

Railway 

Company's 

boat  leaves 

Kingstown 


(Dublin    to  meet  train  learlnf  Time  allowed  for  com-| 

1      r.M.   time)  Holyhead  at        6*35  p. ic.       pletion  of  passage     5*35 

7*30  PM .    do.  do.  1*35  a.m.  do.  5*55 


A.M.     do* 


do. 


2*5   P.H. 


do. 
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OIL  or  TVRPBNTIirB  AK  AMTXDOTB  TO 

IfOTBS. 

Shreds  of  RuBsia  leather  are  often  put 
amongst  garments  when  not  in  use  to 
preserve  them  from  moths;  so  is  cam- 
phor, but  neither  of  these  seem  so  effec- 
tusl  as  common  oil  of  turpentine. 

A  simple  way  of  using  oil  of  turpen- 
tine, for  the  protection  of  woollens  and 
furs,  is  to  saturate  bits  of  flannel  with 
the  oil,  and  to  wrap  them  up  separately 
in  clean  woollen,  linen,  or  cotton  cloth, 
to  preyent  the  oil  from  penetrating  to  the 
outside  of  the  wrappers,  and  injuring 
the  articles  around  them.  Six  or  seven 
pieces  of  thick  flannel,  each  about  a 
quarter  of  a  yard  square,  are  sufficient 
for  a  trunk  4  feet  long,  by  18  inches 
broad  and  deep ;  a  layer  of  the  garments 
to  he  protectea  should  be  first  laid  in  the 
trunk,  upon  it  two  pieces  of  the  prepared 
flannel,  then  a  layer  of  garments,  and  so 
on  a  layer  of  garments,  and  a  piece  or 
two  of  the  prepared  flannel,  till  the  trunk 
is  about  half  full ;  above  which  may  be 
filled  in  with  garments  alone.  The  lid 
of  the  trunk  should  then  be  immediately 
shut  down,  to  prevent  escape  of  the  oil 
by  evaporation. 

Cloths  have  thus  been  perfectly  pro- 
tected in  the  same  room  where  a  Cash- 
mere shawl,  carefully  wrapped  up  with 
camphor,  became  much  moth-eaten. 

Should  there  be  occasion  to  open  such 
a  trunk,  the  oil  of  turpentine  snould  be 
renewed,  otherwise  the  quantity  above 
indicated  is  sufficient  for  the  protection 
of  articles  within  a  close  shutting  trunk 
for  five  or  six  months. 

The  smell  of  turpentine  contracted  by 
garments  goes  oflP  by  exposing  them  a 
few  hours  to  the  air. 

M.  S.  B. 


PUBLIC  WOKKt'  BLUNDBRINO. 

The  frequent  blunders,  as  Mr.  Hume 
denominates  them,  that  are  made  in  en- 
gineering and  architectural  works,  seem 
abundantlv  to  prove  that  designs  for 
great  works  are  not  sufficiently  investi- 
gated previously  to  their  execution. '  No 
longer  ago  than  the  26th  ult..  Lord 
Portman,  in  the  House  of  Lords,  called 
the  attention  of  the  Lord  Privy  Seal  to 
a  petition  respecting  the  Breakwater  and 
Harbour  of  Refuge  now  constructing  off 
the  Isle  of  Portland.  The  petitioners 
Qpmplained  that  tl^e  extent  of  the  breal^- 


water  was  not  sufficient  for  the  object  in 
view,  and  also  that  the  proposed  defences 
of  the  harbour  were  not  sufficient  for 
the  protection  of  ships  in  it  against  the 
attacks  of  an  enemy.  These  allegations 
of  the  petitioners  may  or  may  not  be 
well  founded, — the  public  have  not  been 
furnished  with  means  of  forming  a  cor- 
rect judgment  on  the  subject ;  but  the 
blunder  which,  on  the  same  day,  was 
matter  of  discussion  in  the  House  of 
Commons,  is  undoubted.  It  has  been 
discovered  that  in  the  New  Palace  in 
Westminster,  sufficient  accommodation 
for  the  Members  of  the  House  of  Com- 
mons has  not  been  provided; — that 
where  six  rows  of  seats  had  been  in- 
tended on  each  side  of  the  chamber, 
there  is  only  space  for  five; — that,  in 
order  to  find  room  for  the  members,  it 
becomes  necessary  to  fit  up  for  their 
accommodation  a  large  gallery  at  the 
end  of  the  House. 

The  practical  inference  to  be  drawn 
from  such  mistakes  is,  that  means  should 
be  resorted  to  for  putting  the  designs  for 
great  works  to  the  test  of  extensive 
scrutiny  previously  to  their  execution ; 
and,  in  this  Magasine  1855,  a  mode  is 
pointed  out  by  which  this  may  be  accom- 
plished ;  namely,  by  the  drawing  up  of 
the  desiderata  in  any  proposed  work, 
and  distributing  extensively  the  paper, 
together  with  the  plan  proposed,  to  a 
varietv  of  persons  supposed  competent 
to  judge  of  its  sufficiency  and  merits, 
requesting  at  the  same  time  impartial 
observation.  It  seems  useless  to  repeat 
what  has  already  appeared  in  pages 
78,  79,  84,  and  85  of  that  Number  of 
this  Magazine;  but  another  example 
may  be  now  cited  of  Sir  Samuel  Ben- 
tham*s  practice  during  his  official  em* 
ployment  in  the  year  1800,  when  his  plan 
for  the  better  management  of  the  Royal 
Dockyards  was  completed.  Although 
it  obtained  the  entire  approbation  of  the 
Board  of  Admiralty,  he  requested  that  it 
might  be  printed  and  distributed  to  the 
several  persons  interested  in  the  new 
arrangements,  or  that  might  be  thought 
most  competent  to  form  a  judgment  of 
their  expediency.  Their  lordships  were 
pleased  to  acquiesce  in  the  proposal: 
numerous  comments  on  the  plan  were 
returned  to  the  Admiralty,  and  were 
put  into  Sir  Samuel's  hands.  Observa- 
tions on  objections  made  to  some  of  his 
proposals  may  be  seen  in  his  **  Naval 
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Papers/'  No.  8.  That  the  expedienoy 
of  the  proposed  measures  was  confirmed 
by  this  investintioD,  is  not  to  the  pre- 
sent purpose  ;  but  it  is  so,  that  the  pub- 
lication of  a  plan,  together  with  an  invi- 
tation to  discuss  its  merits  and  to  exhibit 
its  defects,  seems  a  safe  mode  of  obtain- 
ing criticism  whilst  there  is  yet  time  to 
profit  by  it,  and  thus  sare  many  a  useless 
draught  on  the  public  purse. 

In  Number  1355,  examples  are  ad- 
duced of  oversights  that,  probably, 
would  have  been  prevented  by  a  more 
general  discussion  of  the  plan  for  the 
New  Palaoe  in  Westminster ;  and  so 
might  have  been  the  newly-discovered 
blunder.  Persons  really  desirous  of 
perfecting  the  plan,  and  having  suffi- 
cient leisure,  would  have  examined  de- 
tails, and  pointed  out  for  correction 
deficiencies.  £ven  as  to  superficial  ob- 
servers, many  amongst  them  might, 
on  a  general  reference  to  the  spACe 
in  which  large  assemblies  meet,  as  in 
the  pit  of  a  theatre,  have  concluded 
that  there  was  abundant  room  allotted  in 
the  House  of  Commons  fc)r  its  Mem- 
bers ;  but  the  idea  might  have  struck 
some  Paul  Pry  amongst  the  number,  that 
members  sitting  out  a  debate  for  many 
lonff  hours  together  might  be  indulged 
with  more  ample  space,  and  would  have 
set  himself  to  measure  in  how  much  a 
man  could  sit  at  perfect  ease,  and  then 
to  measuring  the  plan  of  the  floor  of  the 
intended  House  or  Commons,  and  so  to 
satisfy  himself  whether  or  not  it  afforded 
655  times  the  space  requisite  for  a  single 
man. 

The  additional  500/.  which  the  intended 
temporary  arrangement  cX  the  gallery 
will  cost  the  nation,  is  but  a  trifling  con- 
sideration compared  to  want  of  unity  in 
the  accommodation  for  the  Members  of 
the  House  of  Commons.  In  that  assem- 
bly it  is  naturally  inferred  that  all  the 
individuals  of  it  should  be  upon  a  par  to 
(be  eye  aa  well  as  in  fact,  but  this  equa- 
lity will  be  disturbed  by  seating  some  of 
the  members  on  the  floor,  others  of  them 
in  an  elevated  gallery.  Real  inconveni- 
ence will  be,  the  result,  too  ;  all  the 
members  of  the  House  are  supposed  to 
be  at  once  within  the  range  of  the 
speaker's  eye  —  impossible,  if  some  of 
them  arc  to  be  aloft  whilst  others  are  on 
the  floor.  Then  how  fatiguing  will  it  be 
for  him  to  have  to  stretch  his  head  up- 
wards during  a  two  or  three   hours' 


speech  1  Indeed,  this  galleryt  if  adopied, 
may  lead  to  the  introduction  of  a  irilnm§ 
for  the  orators,  and  thus  may  end  the 
happy  influence  which  an  unpremeditated 
speech  has  hitherto  had  on  debates  in  our 
Houses  of  Peers  and  Commons. 

The  higher  established  architects  and 
engineers  possibly  may  atill  spurn  the 
idea  of  a  canvass  of  their  plans,  bul 
young  aapiranta  to  distinction,  it  ia  hoped, 
will  perceive  the  advantages  of  submit- 
ting their  designs  to  criticism  previously 
to  any  final  decision  en  them.  Tne  deviser 
would  derive  present  satisfaction  from 
being  thus  enabled,  ere  too  late,  to  cor- 
rect any  error  he  may  have  fallen  into  i 
and  from  availing  himaelf  of  hints  Cor 
the  improvement  of  his  own  concep- 
tions, would  thus  satisfy  bia  employer 
that  no  endeavour  had  been  wanting  am 
his  part  to  perfect  the  design  for  a  work 
that  had  been  intrusted  to  him ;  and  ulti- 
mately there  would  be  no  longer  ground 
for  such  bitter  sareasms  aa  the  talented 
architect  of  the  new  Palace  In  West- 
minster is  constrained  so  often  to  endure. 

M.S.  a 


THB    TRUI     MIAM8     Off    IMPEOVIVO    THB 
TJkSTB   OV  ova  A&TIZANS. 

If  it  is  really  the  ol]ject  of  the  ratriotte 
and  art-loving  promoters  of  the  £xpo8i- 
tion  of  the  Works  of  Industry  of  all 
Nations  to  educate  the  eyes  and  minds 
of  our  own  artiians,  and  to  inoeulate 
them  with  the  prhiciples  of  true  taste,  by 
bringing  under  their  observarion  speci- 
mcns  of  the  handicraft  of  every  class  of 
workers  in  the  world,  then  it  must  be 
confessed  that  they  have  adopted  the 
most  eccentric  course  to  efTeet  this  great 
desideratura  ;  one,  the  influence  whereof 
will  be  ephemeral,  the  cost  beyond  all 
calculation,  and  the  effects  very  doubtful, 
if  not  absolutely  pernicious.  For,  of 
a  certainty,  thia  monstrous  oamniai 
gatherum^  which  is  to  contain  every 
article  of  manufacture,  fhim  the  hideous 
productions  of  the  Chinese,  to  the  mere* 
tricions'  works  of  the  Parisians — in 
forming  which  no  selection  or  dis- 
erimlnaiion  is  to  be  used — must  produoo 
upon  such  as  are  not  yet  initiated  into 
the  '*  mysteries  of  art,''  results  the  very 
opposite  to  those  which  are  professed 
to  be  desired.  The  few  objects  in- 
trinsically good  will  be  smothered  by 
what  are  intrinsically  bad,  although  of  a 
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•bowj  ezteraal  appeftranee,  dcaigned  and 
manufactured   expreasly    to  please  the 
▼ulgar  and  the  ignorant.    It  must  follow, 
therefore,  from  thia  fizposition,   as  a 
natural  consequence,   that  public  taste 
will  be  blinded  to  truth  and  perverted 
to   falsehood — eonfirnied   in  prejudices 
instead  of  being  enlightened.    Without 
entering  upon  the  vexata  gucefti^  of  the 
merits  of  tnis  scheme,  which  have  been 
fnlly    discussed    in    the  pages  of   the 
M0ekamc$^   Magazine,    we    my    be 
allowed  to  suppose  that  it  was  perfectly 
practicable    to    establish    a    permanent 
instead  of  a  temporary  collection,  and  to 
exercise  a  severe  discrimination  in  select- 
tag  the  objects  for  it — rejecting  all  such 
as  were  calculated  to  lure  the  uneducated 
and  the  wavering  into  error.   Even  then, 
although  the  preceding  remarks  would 
scarcely   be  applicable,    we  should  be 
inclined  to  enter  a  demurrer  against  it, 
because  we  believe  cheaper  and  more 
efficient  means  of  educating  our  desigpners 
are  at    hand.      Take,  for  instance,   a 
designer  of  shawl  patterns.    If  it  were 
desired  to  instruct  him  in  correct  draw- 
ing, in  a  graceful  combination  of  colours, 
the  blending  of  a  thousand  tints  into  one 
harmonious  whole,  what  school  so  fit  for 
him  to  study  in  as  that  which  contains 
the  ekefd'ceupreM  of  the  greatest  painters 
and  sculptors  of  mediaevai  and  ancient 
tiroes — ^tbe    British    Museum   and   the 
National  Gallery  ?     That  the  study  of 
such  masterpieces  is  the  best  means  of 
promoting  and  cultivating  public  taste 
few  will  gainsay,  and  it  is  to  the  facility 
with  which  workmen  in  continental  cities 
may  do  so,  that  their  supremacy  in  this 
respect  is  mainly  due.     For  acquaintance 
with  the  artistic  productions  of  genius 
begets  admiration,  and  the  power  or  com- 
prehending them    kindles  a  desire    to 
imitate,  that  is  to  say    to  realise   the 
imaginings  of  a  poetic  mind,  in  giving 
to  things   inanimate   forms   of   lifelike 
beauty.    Such,  then,  being  our  belief, 
we   purpose    to    consider   what  oppor- 
tunities for  studies   of  this  nature  are 
offered  to  the  public    by  the  various 
national  exhibitions,  and  what  facilities 
are  afforded  by  the  Trustees  or  Directors 
of  them.    Also,  how  they  may  be  im- 
proved so  as  to    be  elevated  into  the 
position  of  instructors,  instead  of  being 
allowed  to  degenerate  into  mere  reposi- 
tories for  the  curiosities  of  art. 
As  regards  tha  National  Gallery— the 


opportunides  for  inspecting  its  contents, 
and  the  manner  in  which  the  paintings 
are  exposed  to  (or  rather  shrouded  from) 
public  gase.  It  is  a  fact  patent  to  every 
visitor,  and  notorious,  by  report,  to  the 
dilettanti  of  the  continent,  that  ours  is 
the  poorest,  numerically  speaking,  of  all 
national  collections;  that  the  students 
are  allowed  only  two  days  in  a  week  to 
copy,  whereas,  in  the  Louvre,  and  else- 
where, they  are  free  to  do  so  every  week- 
day ;  and  that  the  rooms  are  so  small 
and  ill-lighted,  that  unless  the  gazer  has 
a  wry  neck  and  the  power  of  seeing 
through  obscurity,  the  beauties  of  the 
paintings  are  lost  to  him ;  while  last, 
though  not  least,  the  specimens  of  the 
various  masters  are  jumbled  together  in 
such  strange  confusion,  instead  of  being 
arranged  systematically,  and  in  schools, 
that  their  instructive  effect  is  neutralized 
to  a  considerable  extent,  inasmuch  as  it 
becomes  a  matter  of  no  small  difficulty 
to  compare  and  note  the  peculiar  charac- 
teristics of  different  disciples  of  one 
school.  The  building  itself,  as  has  been 
often  remarked,  is  most  unfit  for  the 
purposes  to  which  it  is  devoted.  To  call 
such  a  mean,  pepper-box  crowned, 
structure  **  The  British  National  Gallery 
of  Painting,"  is  at  once  to  stigmatise 
British  taste  and  national  folly — to 
link  ideas  of  all  that  is  graruHoie  and  of 
sterling  worth  with  practical  exhibitions 
of  the  ridiculous  and  absurd.  How  the 
architect,  poor  Wilkins,  was  **  cribbed, 
cabined,  and  confined"  in  his  phms,  or 
rather,  how  he  was  obliged  to  alter, 
modify,  and  adapt  his  original  design  to 
suit  the  instructions  of  the  Trustees,  in 
accordance  with  the  wishes  of  the  Royal 
AcadiMny — a  body  corporate,  exclusive  in 
the  extreTne,  jealous  of  non- academic 
genitis,  and  existing  on  the  generosity 
of  the  public,  seeking  to  exalt  the  talent 
of  its  members  at  the  expense  of  the 
fame  of  the  masters  of  their  art — is  a 
matter  of  history  too  well  known,  and 
too  generally  regretted  to  be  again 
brought  before  the  world.  Nor  should 
we  have  alluded  to  it,  had  it  not  been 
recently  stated  bv  the  Prime  Minister  of 
£ngland,  in  reply  to  a  question  of  Mr. 
Hume*8,  that  it  was  the  intention  of  Her 
Majesty's  Government  to  transfer  the 
Vernon  collection  from  the  cellars  of 
Trafalgar-square  to  the  ante-rooms  of 
Marlborough-house,  and  ultimately  to 
provide  new  apartments  for  the  Royal 
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Academy,  fluirenderiDg  what  they  now 
occupy  to  the  NatioDal  Gallery.  Now, 
in  justice  to  the  nation,  to  donors  of 
pictures,  and  to  the  interests  of  art,  such 
an  act  of  bad  faith  and  Tandalism  should 
never  be  allowed  to  be  consummated. 
The  National  Gallery  was  sacrificed  to 
the  convenience  of  the  Royal  Academy. 
Why  should  it  again  be  sacrificed  to  the 
newborn  love  of  architectural  preten- 
sions exhibited  by  the  latter?  Better 
by  far  give  up  unreservedly,  and  for 
ever,  the  National  Gallery  to  the  Royal 
Academy — fit  habitation  for  such  a  body 
•»and  devote  the  sum  intended  for  it  to 
the  formation  of  a  fun  dh  ereafter  to  be 
applied  to  the  building  of  a  really  Na- 
tional Gallery.  One  which  shall  show 
in  an  architectural  point  of  view  some 
deference  to  the  principles  of  good  taste 
and  common  sense,  and,  above  all 
things,  possess  the  requisites,  both  as 
regards  size  and  light,  for  the  proper  ex- 
hibition of  the  paintings. 

With  respect  to  the  sculpture  and 
print  departments  of  the  British  Museum 
—the  only  ones  which  come  within  range 
of  the  present  arguments.  The  few 
pictures  and  portraits  which  are,  or  used 
to  be,  hung  close  underneath  the  ceiling — 
the  light  being  admitted  from  the  centre 
of  it — ^and  above  the  cases  filled  with 
stuffed  birds,  fossils,  reptiles,  &c.,  are  most 
assuredly  anything  but  distinctly  visible, 
and,  consequently,  entirely  useless  for 
instruction.  Like  the  National  Gallery, 
both  these  exhibitions  have  been  man- 
aged with  the  same  disregard  for  the 
interests  of  art  and  the  public.  The 
print  department  can  scarcely  be  called 
a  public  exhibition,  from  the  fact  that  it 
is  only  opened  to  the  select  few  to  whom 
tickets  are  issued.  Whether  the  exclu- 
sion of  the  public  generally  is  a  wise 
precaution  or  not,  is  not  now  in  question. 
Although  experience  proves  that  they 
are,  after  all,  the  best  and  most  jealous 
guardians  of  their  own  property,  and  that 
whatever  act  of  spoliation  is  committed 
is  invariably  done  by  those,  '*  the  (real) 
vulgar,*'  whose  position  would  procure 
them  admission  according  to  the  present 
regulations^witness  the  destruction  of 
the  Portland  vase !  Yet  the  sculpture 
galleries  are  really  opened  to  the  public 
for  a  few  hours  during  three  days  of  the 
week,  and  exercise  a  more  decided  in- 
fluence than  the  other— serving  at  once 
to  instruct  the  student  and  delight  the 


pleasure-seeker.    Perhapa  there   is  no 
collection  in  the  world  so  rich  in  the 
great  works  of  the  great  masters  of  an- 
tiquity, which  served  as  sources  of  in- 
struction and  inspiration  to  their  suc- 
cessors of  the  middle  ages,  which  has 
produced  such  insignificant  results.  With 
an  increasing  population,  actuated  with 
increasing  love  and  appreciation  of  art, 
periodical    irruptions    of   eager    sight- 
seers, whose  number  is  augmented  year 
by  year,  thanks  to  the  facilities  of  locomo- 
tion, the  number  of  students  and  visitors 
to  the  sculpture  gallery,  a  short  time 
since  actuallv  declined,   and  has  onlv 
within    the  last  year  or    two   rallied, 
although  far  from  proceeding jMin'^manc 
with  the  spirit  of  the  age.     Why  this 
should  be  so,  is  for  the  authorities  to 
answer.*    It  scarcelv  required  a  Par- 
liamentary Commission  to  indicate  their 
grievous  sins  of  omission — their  leaving 
the  whole  management  of  the  various 
collections  committed  to  their  charge  to 
the  salaried  heads  of  each,  who  were 
constantly  at  variance,  if  not  actually 
quarrelling  with   each  other,  and  who 
acted  independently  of  the  collective  in- 
terests of  the  Museum,  and  carried  their 
insubordination  and  contempt  for  him 
who  was,  de  facto,  their  chief,  to  such  an 
extent  as  to  ignore  his  recommendations 
and  exclude  him  from   their  delibera- 
tions.   From  this  system  of  lawez/aire 
et  laissez passer  resulted  all  those  sad  ex- 
pensive blunders  which  the  nation  now  so 
sincerely  deplores.  The  officers,  allowed 
to  do  as  best  suited  their  pleasure  and 
convenience,  and  to  pass  off  their  errora 
as  the  results  of  hypercritical  aeumeii 
far  beyond  the  ken  of  the  public. — The 
architect  allowed  to  reproduce  his  one 
idea  for  a  fa9ade  because  he  was  the 
officer  of  the  Trustees,  and  bad,  forsooth, 
suggested  the  design  some  quarter  of  a 
century  ago,   as  if  the  experience  and 
progress  of  twenty-five  years  could  not 
improve  and  embellish  hia  crude  plan. 


*  The  n  amber  of  visits  made  by  artiste  and  stu- 
dents to  the  galleries  of  sculpture  for  the  purpoec 
of  study  was,  in  1831,  about  4.938;  6,0S1  in  ISSS; 
6,354  in  1840;  5,655  in  1841:  5,627  in  1842;  4,907 
in  1843;  5,436  in  1844;  4,256  in  1845;  4,124  ia 
1846;  3,508  in  1847;  3,694  in  1848;  6,804  in  1849. 
The  number  of  visits  made  to  the  print-room  tiaa 
4,400  in  1832;  1,065  in  1835:  6,717  in  1840;  7,744 
in  1841;  8,781  in  1842;  8,162  in  1843;  8,99S  in 
1844:  5,904  in  1845;  4,390  in  1846;  4,572  in  I847i 
5.813  in  1848;  5,970  ia  1849.— I'roM  a  HeUtm  r^i^ 
tiwe  to  the  BriUtk  Mu$€um  recentlf  fwMMM. 
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And  eren  this  very  unpretending  piece 
of  architecture  if  further  disfigurea  by 
the  erection  on  each  ride  of  it  of  build- 
ings to  be  appropriated  for  the  resi- 
dences of  the  officers  of  the  Museum, 
and  which  but  partiallY  screen  the  brick 
aides  of  the  body  of  the  building  which 
intrude  themselves  on  public  view,  as  if 
to  expose  the  deception  of  the  stone 
facing.  Further,  the  construction  of  the 
apartments  is,  in  many  instances,  most 
defectiye  for  viewing  the  pieces  of  sculp- 
ture, ranged,  as  they  are,  against  walls, 
and  dimly  lighted  through  a  skylight  or 
4Bil  de  bceuft  while  some  of  the  rooms 
which  are  at  all  passable  have  been  re- 
built; and  even  in  them  the  smaller 
pieces  are  stowed  away  behind  doors, 
and  in  recesses,  or  shrouded  behind  huge 
sarcophagi. 

In  the  restoration  or  arrangement  of 
the  frieses,  and  other  works  of  art,  it 
would  appear  that  the  officers  of  the 
Museum  have  been  as  unfortunate  as 
their  brethren  of  the  National  Gallery 
In  cleansing ;  for,  according  to  the  evi- 
dence of  Sir  Charles  Fellowes,  Sir 
Bichard  Westmacott  refused  to  be  guided 
by  his  information,  which  was  acquired 
by  actual  observadon,  and  fortified  by 
drawings  made  on  the  spot,  and  induced 
the  Trustees  to  adopt  his  (Sir  Richard's) 
plan  for  the  arrangement  of  the  Lycian 
marbles,  in  which  frieses  of  different  styles 
and  epochs  were  jumbled  together— 
rudit  Mdigestague  moUi.  Yet,  although 
immense  sums  have  been  spent  in  build- 
ing that  portion  of  the  Museum  destined 
to  receive  those  works  of  sculptural  art 
wherewith  the  nation  is  endowed  through 
the  munificence  of  individuals,  we  believe 
that  it  is  even  now  filled  to  repletion, 
and  that  a  vast  quantity  of  similar  trea- 
aures  are  crowded  into  the  cellars,  so 
that  no  provision  is  made  for  what  may 
hereafter  be  added. 

The  fon$  et  origo  malts  in  respect  to 
the  National  Gallery  and  British  Mu- 
seum, is  the  irresponsibility  of  the  Trus- 
tees, which  may  be  justly  said  to  be  the 
result  of  the  merely  honorary  nature  of 
their  office,  and  the  absence  of  any  active 
and  controlling  power  which  could  and 
would  enforce  obedience  and  unity  of 
aedon  among  the  different  employh. 
Honorary  commissioners  have  never  yet 
been  found  very  energetic  and  diligent, 
if  we  except  Parliamentary  ones,  whose 
incentive  to  exertion  is  future  fame  and 


porition.  Even  the  purity  of  episcopal 
lawn,  which  shone  so  prominently  in 
the  Ecclesiastical  Commission,  could  not 
shield  it  from  impotency  and  corruption, 
nor  preserve  the  funds  of  the  church 
from  the  peculating  grasp  of  the  pet 
Treasurer  and  Secreury.  How  then  is  it 
to  be  expected  that  the  gentlemen  who, 
by  a  fiction,  are  called  trustees,  can 
exercise  sufficient  authority  to  insure 
due  regard  to  the  important  interests 
confided  to  their  trusteeship?  What 
time  or  attendon  can  they  afford,  fatigued 
as  they  are  with  their  labours  in  the 
political,  ecclesiastical,  or  literary  arena, 
to  devote  to  superintending  the  arrange- 
ment of  collections,  and  arbitrating  be- 
tween rival  heads  of  departments  P  Why 
may  we  not  take  a  leaf  from  a  neighbour's 
book,  and  do  as  in  Paris?— place  our 
public  and  national  monuments  under  a 
government  and  responsible  direction. 
The  Woods  and  Forests,  for  instance, 
which,  when  purged  and  remodelled, 
would  doubtless  exercise  an  active  and 
vigilant  supervision,  from  the  fact  of  the 
chief  Commissioner  having  a  seat  in 
Parliament,  where  he  is  always  open  to 
quesdons  and  amenable  xo  parliamentary 
censure.  A  Bill  for  consolidating  the 
directions  of  the  National  Gallery  and 
British  Museum,  and  placing  them  under 
the  Board  of  Woods  and  Forests,  would 
not  be  likely  to  meet  with  very  strenuous 
opposition,  except  from  such  as  depre- 
cate what  they  please  to  term  centraliza- 
tion, and  advocate  the  perpetuadon  of 
abuses.  In  this  case  there  are  no  vested 
interests  to  be  damaged  by  Government 
interference, — that  ever-recurring  cry 
raised  by  interested  parties  when  the 
quesdon  of  reform  is  mooted,  and  which 
operates  as  a  bugbear  to  scare  the  timid 
and  the  independent  from  such  useful 
reforms.  Supposing  a  Bill  of  this  nature 
passed,  the  very  first  question  which 
would  force  itself  upon  the  attention  of 
the  Legislature  would  be  that  of  provid- 
ing fit  accommodation  for  the  already 
over -crowded  and  rapidly -increasing 
stores  of  the  Museum  and  Gallery ;  which 
brings  us  back  to  the  first  proposition, — 
What  is  to  be  done  with  the  Royal  Aca- 
demy ?  In  a  recent  article  on  the  sub- 
ject, the  Times  stated,  after  the  manner 
of  Sir  Bobert  Peel,  that  the  Government 
must  select  one  of  three  courses — expel 
the  Academicans,  buy  them  out,  or 
transfer  the  Nadonal  Gallery  elsewhere. 
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The  last,  which  w  the  only  really  tenrible 
one,  it  rejeets,  as  not  lilcely  to  be  approyed 
of  by  the  public  after  the  first  failure  at 
building  a  Gallery.  Now,  with  all  due 
deference,  it  is  submitted,  seeing  that 
the  collection  is  scattered — that  the  Ver- 
non Gallery  has  been  obliged  to  be 
removed,  and  that  it  is  agned  on  all 
hands  that  some  alteration  of  the  present 
state  of  things  must  be  effected, — that  this 
is  an  excellent  opportunity  for  retriev- 
ing past  errors,  not  by  spending  boom 
40,000/.  or  60,000/.  in  providing  the 
Academy  with  a  new  house,  or  in  buying 
them  out,  but  in  devoting  that  sum,  toge- 
ther with  what  else  can  be  spared  iVom 
the  public  purse,  to  the  commencement 
of  a  proper  Picture  Gallery.  Supposing 
the  100,000/.  to  be  raised  for  the  Exhi- 
bition of  the  Works  of  Industry  of  all 
Nations  were  collected  for  so  national 
and  esthetic  a  project,  sufficient  would 
then  be  raised  to  warrant  the  Commis- 
sioners in  beginning  it  at  once.  As  for 
the  looaU,  despite  what  may  be  said 
about  closing  the  lungs  of  the  metropo- 
lis, the  Green -park  would  be  the  most 
eligible ;  for,  situated  as  it  is  between  St. 
James's  and  Hyde- parks,  it  is  but  little 
used  by  the  public  for  recreation,  and  is 
large  enough  to  admit  of  the  erection  of 
a  handsome  structure  which  could  be 
well  seen  from  all  points,  and  would  here- 
after rival,  perhaps  surpass,  the  Louvre. 
It  might  be  erected,  according  as  accom- 
modation was  required,  by  building  it  in 
squares,  so  as  to  form,  when  completed, 
an  enormous  parallelogram,  the  long 
sides  of  which  would  be  connected  at 
intervals  by  cross  galleries.  The  upper 
story,  lighted  from  the  roof,  would  be 
devoted  to  pictures,  and  the  bssement  to 
sculpture.  The  elaborative  skill  of  a 
Barry  might  be  exhausted  on  the  princi- 
pal facade,  or  entrance- side,  while  any 
meagreness  of  architectural  decoration  on 
the  others  would  be  amply  compensated 
for  by  their  extent  and  imposing  appear- 
ance. When  the  first  square  was  com- 
pleted, we  would  suggest  that  the  pictures 
of  the  National  Gallery  and  the  sculp* 
tures  of  the  Museum,  which  are  artistic 
works  and  not  curiosities  of  art«  should  be 
forthwith  removed  there.  The  former 
would  be  considerably  augmented  both  in 
number  and  value  by  adding  to  them  the 
treasures  ai  Hampton  Court  and  Dulwich. 
We  are  aware  that  two  objections  would 
be  raised  against  any  interference  with 


Hampton  Court  and  Dulwich.  It  wmld 
be  urged  that  the  pictures  constitnted 
the  great  attraction  for  our  indastriooa 
population ;  and  that  Sir  F.  Bourgeois's 
bequest  was  now  of  a  private  nature ; 
but  the  removal  of  Ranaelle's  cartoons, 
Holbein's  historical  woi^,  and  the  few 
other  paintings  of  value  in  the  forascr, 
would  be  no  great  detriment  after  aJl, 
nor  even  proMbly  missed  by  the  plcA- 
sure  -  seekers,  when  it  is  remembered 
how  they  are  hung  in  dark  closets  and 
bedrooms,  so  ss  to  be  almost  invisible : 
while  in  respect  to  the  latter — seeing 
that  the  former  proprietor  bequeathed 
the  pictures  which  it  contains  to  the  natiosi 
—-we  conceive  that  it  would  be  no  vio- 
lation of  the  spirit  of  his  will,  althoagh 
it  might  of  the  letter,  to  transfer  them 
to  the  National  Gallery.  Nor  can  we 
see  any  reasonable  objection  to  the  re- 
moval of  the  sculpture  to  the  gallery, 
inasmuch  as  the  union  of  the  sister  arts 
is  much  to  be  desiderated,  and  would 
leave  ample  room  for  the  increasing 
stores  of  the  British  Museum,  instead  of 
being  obliged,  as  we  shall  be,  to  build 
additions  to  it — ^kind  of  ont-houses — ^for 
their  reception.  To  render  the  instnie- 
tion  conveyed  by  the  exhibition  of  the 
sculptures  and  paintings  more  effective^ 
we  would  recommend  the  adoption  of  a 
suggestion  which  appeared  in  the  last 
Number  of  the  fFe9imin»ier  Refntw^ 
iot  the  establishment  of  winter  gardens^ 
which  might  easily  be  done  by  ereotiBg 
conservatories  within  the  squares  of  the 
parallelogram,  at  sufficient  distance  from 
the  walls  not  to  interfere  with  the  light- 
ing of  the  sculpture  gallery.  What 
with  our  horticultural  skill,  facilities  for 
procuring  the  choicest  and  rareat  exotics, 
and  other  appliances  to  boot,  there  la 
little  doubt  but  it  would  far  surpass  the 
one  in  the  Champs  filys^es.  If  the 
gardens  were  provided  with  lounges  and 
furnished  with  fountains,  and  here  and 
there  among  the  flowers  and  foliage  of 
different  climes  were  placed  birds  of  rare 
note  and  plumage,  the  effect  would  be 
magical  in  the  extreme,  and  prove  a  ooo- 
stant  source  of  healthy  amnsement  and 
mstruction  to  all  classes  of  this  metro- 
polis; while  to  the  artist,  the  graeeftil 
forms  and  varied  hues  <^  the  flowers 
would  be  productive  of  the  most  bene- 
ficial effect  by  correcting  any  ineiinatioa 
to  exaggeration,  and  confimnr  him  to 
the  copying  of  Nature.  Taken  utogetker 
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the  piotnre  gallerr,  the  sculpture  gal- 
lery, and  the  gardens,  we  very  much 
doubt  if  there  could  be  anything  found 
in   Europe  to   equal  it.      As    regards 
the  expense  of  maintaining  them,  there 
is  not  one  of  the  most  ardent  of  finan- 
cial reformers — not  even  Joseph  Hume 
himself — who  would  object  to  a  grant 
from    the   public   funds   for  so   truly 
national  ana  popular  a  purpose.    After 
the  erection  of  the  first  square  of  the 
parallelogram,  the  building  fund  might 
be  augmented  by  small  rates  levied  on 
the  metropolitan   parishes,   or  by  the 
rent  derived  from  letting  the  rooms  in 
Trafalgar-square  to  the  successors    of 
Madame  Tussaud,  whose  waxwork  like- 
nesses of  the  departed  great  would  be 
fit  companions  for  the  portraits  of  the 
living  unknowns  which  encumber  the 
walls  of  the  Royal  Academy — or  to  any 
Other  fashionable  showman. 

nWITRD   STATBS  NAVAL  DmT  BOCKS. 
(From  tlM  Joanial  of  the  Frauklim  IniMut€.) 
At  the  present  ttsne  the  Americans  have  in 
progress  foar  different  dry  docks,  capable  of 
docking  the  largest  vessel   afloat.     These 
docks,  from  their  great  size  and  the  many 
improvements    that    have     been    faitro- 
dnced,  are  far  superior  to  any  at  present 
in  Europe. 

Of  the   four  now   bnildmg  one    is  at 
Philadelphia,  and  is  known  as  the  floating 
weeHmttl  diy   dock.      It  is  patented  by 
Messrs.  Dakin,  Moody,  Bergess,  and  Dodge, 
who  ate  at  present  constmctiag  this  one  fbr 
the  government,  a  considerable  portion  of 
which  is  ahready  completed,  and  the  balance 
in  progress.    When  finished,  this  dock  will 
ooBsist  of  10  seetions,  each  of  which  has  the 
capacity  to  raise  800    toDs— total  powers 
8000  tons— and  will  take  up  a  vessel  of  350 
feet  in  length.    Six  sections  will  raise  a  ship . 
of  the  line,  and  the  four  remaining  sections 
will  raise  a  frigate.    The  seetions  are  placed 
side  by  side,  and  connected  by  timbers  at 
the  top  of  the  tanks.    The  pomps  for  ex- 
hausting the  seetions  are  worked  by  four 
■team  engines— two  of  10  and  two  of  12- 
horses  power.    One  of  each  size  is  used  on 
each  sideof  the  doek,and  phused  so  that  the 
two  SO-horses  engfaMS  exhaust  6  sections, 
and  the  two  12-horses  engines  exhaust  4  sec- 
tions, a  perfect  nnifbrmity  of  level  being 
maintained  by  saitable  connections. 

In  connection  with  the  dock  there  is  a 
large  stone  basin,  the  sides  and  bottom  behiff 
ofgranite.  This  basU  is  360  feet  long  and 
t9^  feet  wide,  and  contams  a  sufficient  depth 


of  water,  at  ordinary  high  tide,  to  float  the 
dock  and  the  vessel  it  may  contain. 

Immediately  adjacent  to.  and  connected 
with  the  basin,  are  two  railways  on  the  main 

^L  t}^^^^^^79  are  to  be  of  the  most 
snbetantial  character,  and  IWly  capable  of 
•nsteining  any  vessel  the  dock  wiU  raise. 

The  operation  of  the  whole  is  as  follow  : 
--The  seetions  of  the  dock  are  hauled  ont 
into  the  nver,  and  water  let  into  them  until 
ttiey  smk  deep  enough  to  allow  the  vessel  to 
be  floated  in.  As  soon  as  this  takes  place, 
sad  tiie  vessel  is  properly  secured,  the  water 
IS  pumped  out  of  the  sections,  and  the  veesel 
raised  ont  of  tiie  water.  When  this  has 
teen  accomplished,  the  whole  is  floated  into 
tiio  stone  basm  and  allowed  to  groand  on  the 
bottom,  when  tiie  vessel  may  be  hauled  on 
the  railway.  ThU  is  effected  by  means  of 
a  hydrauUo  cylinder,  of  36  inches  m  dia- 
meter,  and  12  feet  stroke,  worked  by  an 
engme  of  40-horses  power.  If  necessary, 
two  vessels  may  be  put  on  the  raflwaes,  and 
a  sUp  of  the  line  and  frigate  left  on  the 
dock,  so  that  the  capacity  of  the  dock  ia 
equal  to  four  vessels  of  large  class.  When 
required,  additional  ways  may  be  put  up  hi 
connection  witii  tiie  basin.  The  whole  wlU 
be  completed  during  1851,  but  some  of  tius 
sections  will  be  ready  this  season. 

B. 

SPBCmOATIONS  0»  IKOLISH  PATBNT8  IN- 
KOLLXD     nURINO     TRB     WBBK     BNOINO 

MAY  9th,  1850.  • 

Fredbriok  Octavius  Palubr,  Great 
Sutton-etrcet.  Middlesex,  gentieman.  Jbr 
cerfoiA  mprovemenU  in  the  manufaeture  of 
candiej,  and  also  in  the  machinery /or  the 
man^aeture  of  such  matters.  Patent  dated 
November  2,  1849. 

The  patentee  describes  and  claims  :— 
1.  Making  helical  wicks  of  candles,  con- 
sisbDg  of  a  number  of  strands  bound  to- 
gether by  cross-gymphig,  or  otherwise, 
with  one  of  tiie  strands  of  harder  and  stifler 
snbitence  than  the  otiiers,  hi  order  to  sup- 
port and  maintain  them  in  position. 

*-?;^i?^*  *?^***  ^°^*  of  cotton  cord 
twisted  hard  and  firm,  and  gymped  or  bound 
together. 

3.  Plaiting  candle  wicks  on  a  wire,  which 
is  afterwards  witiidrawn,  in  order  to  leave  a 
space  for  tiie  expansion  of  tiie  tiireads,  and 
fkdlitote  capillary  action. 

4.  Metallixing  one  of  the  strands  of 
which  the  candle  wick  is  composed,  by  im- 
mersing it  in  bismuth. 

6.  Cross  gymping  the  wicks  by  passur 
them  once  through  an  ordinary  aympinf 
machine,  and  tiien  a  second  time  m  tiie 
reverse  durection,  or  through  this  macUne, 
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^bich  has  twoflyeri  and  bobbins  added,  tbat 
rotate  in  opposite  directions  round  the  tube 
througli  which  the  wick  passes,  and  cross 
gymps  it  on  both  sides  at  the  same  time. 

William  Morms,  Cold  Bath-square, 
Middlesex,  C.E.  Fitr  improvemtnt$  [m  the 
preparinff  qf  clay  and']  in  ike  mmufaettart 
of  hriektt  tiki,  and  other  artielet  made  qf 
clay  or  brick  earth.  Patent  dated  NoTember 
2,  1849. 

The  patentee,  who  has  disclaimed  the 
portion  of  his  title  between  brackets,  speci- 
fies a  reciprocating  and  rotary  brick-making 
machine. 

1.  The  reciprocating  brick,  making  ma- 
chine consists  of  a  strong  framework,  in 
which  a  carriage  slides  on  rollers  fixed  on 
the  bed  plate.  This  carriage  is  moTed  to 
and  fro  by  means  of  a  pinion,  worked  by  a 
winch  handle,  which  gears  into  a  rack  fixed 
to  the  under  part  thereof.  The  sets  of 
moulds  are  supported  by  plnmmer  blocks 
at  each  end  of  the  carriage,  and  are,  when 
slightly  orer-fiUed  with  clay,  brought  under 
the  dies  alternately,  which  are  worked  by  a 
hand-screw.  As  one  set  of  moulds  is  being 
rammed  in  with  clay,  the  other  is  emptied 
on  to  boards,  supported  on  springs  in  car- 
riages. 

2.  The  rotary  brick- making  machine  con- 
sists of  a  cylinder,  on  the  periphery  of  which 
are  fixed  the  moulds,  llie  bottoms  of  the 
moulds  are  supported  on  plungers,  which 
sustain  the  day  while  it  is  subjected  to  the 
action  of  a  die  fixed  to  an  oscillating  lever, 
and  thrust  it  out  on  to  carriages,  which 
are  supported  on  springs  as  before,  and  run 
on  a  circular  rail.  The  lever  is  worked  from 
a  main  shaft,  which  at  each  revolution  moves 
the  cylinder  onward  the  distance  of  one 
mould  by  means  of  a  clawker  attached 
thereto,  which  acts  upon  projections  fixed  to 
the  end  of  the  cylinder. 

Clainu. — 1.  The  mode  of  working  and 
arranging  the  moulds. 

2.  The  arrangement  of  apparatus  for 
receiving  the  bricks  from  the  moulds. 

GXOROB  PAB.KMACKINn0B,M0Untbl0W, 

Scotland.  For  certain  improvemente  in 
machinery  or  apparatue  applicable  to  the 
preparation,  epinninyf  doubling,  and  twiet^ 
i'xg  qf  cotton,  wool,  rili,  fiax,  and  other 
jibroui  eubetancee.  Patent  dated  November 
2,  1849. 

Claime.-^l,  A  mode  or  system  of  regulat- 
ing the  twist  of  yams  in  mules  of  the  mangle 
wheel,  or  mangle  rack  class,  by  means  of, 
or  through  the  intervention  of,  the  mule 
carriage,  the  back  or  front  twist  pulleys,  or 
the  shaft  thereof,  or  by  any  other  mechanism 
in  direct  communication  with  the  spindles. 

2.  The  use  and  employment  of  an  osdl- 
lating  or  vibratory  lever  for  taking  in  and 


putting  up  the  carriage,  such  lever  being 
connected  to  the  carriage,  the  headstodCf  or 
the  floor. 

3.  The  use  and  application  of  a  conntBr- 
part  to  the  radial  arm  and  screw  employed 
to  wind  on  the  yam. 

4.  A  mode  or  system  of  putting  down  the 
faller  by  an  arrangement  of  disengaging 
catches  or  detents. 

5.  Making  the  driving  or  main-povrer 
shaft  to  extend  from  one  extremity  of  the 
headstock  to  the  other. 

6.  The  extension  or  dongation  of  the 
cam  shaft  from  the  drawing  rollers  forward 
to  the  front  of  the  headstock. 

7.  A  general  arrangement  of  the  mule 
headstock,  as  described  in  the  spedfieatioB, 
and  exemplified  in  the  drawings  which 
accompany  it,  by  which  great  facility  is 
afforded  for  access  to  the  working  parts. 

MiCHABL  John  Hainks,  LuMs-street, 
Commercial-road  East,  Middlesex,  leather- 
pipe  maker.  For  improvemente  in  the  mi 
Jacture  qf  bands  for  driving  machinery 
hote,  or  pipee,  and  bikers  /br  railway 
poeee.    Patent  dated  November  2,  1849. 

1.  Mr.  Haines  proposes  to  manufscCure 
driving  bands  of  a  combination  of  some 
woven  fabric  coated  with  gutta  percfaa  or 
gutta  percha  compound  and  leather.  The 
leather  being  stitched  or  cemented,  or  both 
stitched  and  cemented,  over  the  edgea  to 
prevent  them  wearing  away,  or  applied  to 
one  or  both  surfaces  of  the  bands  in  a  linii- 
lar  manner.  Instead  of  a  woven  fabric,  the 
patentee  proposes  to  use  ropes  or  struida, 
which  are  coated,  and  have  the  spaces  be- 
tween them  filled  with  gotta  percha,  or  gntta 
percha  compound.  In  some  cases  the  woven 
fabric  does  not  extend  to  the  edgea  of  tibe 
exterior  gutta  percha  or  leather. 

2.  The  improvements  in  manufisctnring 
hose  or  pipes  consist  in  coating  the  leather 
of  which  they  are  composed  on  both  sidea 
with  gutta  percha,  and  Joining  the  edges  by 
warming  the  gutta  percha  and  pressing  it 
together.  For  this  purpose  the  edges  of  the 
leather  are  bevelled  off,  and  the  whole  well 
scoured  with  an  ammonical  solution,  consist- 
ing of  1  ox.  of  sal  ammonia  to  one  pint  of 
water,  after  which  opal  dissolved  in  wood 
naphtha,  or  spirits  of  wine,  and  mixed  with 
gutta  percha  varnish^  is  applied  to  both  sidce 
of  the  leather. 

3.  The  buffers  are  constructed  in  the  ordi- 
nary way,  with  the  exception  that  dressed  or 
undressed  buffalo  hides  are  employed  aa  the 
elastic  media. 

The  claims,  three  in  number,  refibr  to 
modes  described  of  manufacturing  driving 
bands,  hose  or  pipes,  and  railway  bnlTefs. 

LuoixN  ViniB,  Prench  advocate*  Faxie, 
bat  temporarily  of  4,  Sonth-stree^  fSna- 
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bury,  Middlegex.  For  certain  new  and 
lueful  improvemenU  in  conveying  pauen- 
gen  on  land  and  water.  Patent  dated 
November  2,  1849. 

Claimt. — 1.  Indicating  to  paiaengers  tbe 
progreaa  and  position  of  conveyances  on 
land  by  means  of  oertain  visible  signals,  and 
its  application  to  every  kind  of  vefaide. 

2.  Indicating  to  the  guards  of  a  train,  by 
means  of  certain  visible  signals,  the  carriage 
which  the  passengers  want  to  have  opened. 

3.  Ittdicatiog,  by  means  of  visible  signals, 
to  passengers  the  progress  and  position  of 
conveyances  on  water,  and  its  application  to 
every  kind  of  vessel. 

JoHK  CowLBT,  Walsall,  Stafford,  mer- 
chant ;  and  John  Hickman,  Aston,  War- 
wick, clerk.  For  improvementt  in  the 
manufacture  qf  hediteadtt  ehaire,  tablee, 
couehee,  and  tubular  or  hollow  articlee. 
Patent  dated  November  2,  1849. 

Among  the  most  noticeable  improvements 
which  form  tbe  subject  of  this  patent,  are— 

1.  Several  modes  of  effecting  the  union 
of  parts  of  iron  bedsteads,  couches,  &c. 

2.  Making  laths  of  two  pieces  of  iron, 
with  vertical  springs  interposed  between 
them. 

3.  A  method  of  ornamenting  the  legs  of 
bedsteads,  tables,  chairs,  and  other  hollow 
articles  of  metal  by  casting  them  with  open- 
ings, and  placing  behind  such  opening  velvet 
or  other  ornamental  material. 

4.  Opening  or  shutting  a  telescopic  table 
by  turning  a  screw  which  passes  through 
the  different  frames  which  support  the 
leaves. 

John  Joroan,  Liverpool,  engineer.  JFbr 
certain  improvementt  in  the  eonetruetUm  qf 
shipe  and  other  veuele  navigating  in  water. 
Patent  dated  November  2,  1849. 

This  invention  consists  in  building  ves- 
sels with  an  iron  frame,  composed  of  bars 
rolled  into  the  required  shape,  to  which 
timber  planking  is  attached  by  rivets  or 
bolts,  to  form  the  sides,  bilge,  and  bottoms* 
The  keel-plate  is  curved  at  each  end  to  sup- 
port a  timber  stem,  stem,  and  stem- post, 
to  which  a  keel  of  wood  is  made  fast  under- 
neath. The  butt-joint,  of  two  planks,  is 
formed  by  fastening  a  sheet  of  iron  between 
it  and  the  frame,  and  interposing  between 
them  a  layer  of  gutta  percha,  caoutchouc, 
or  other  suitable  materiaL  In  order  to 
protect  those  portions  of  iron  which  are 
exposed  to  the  action  of  water  from  injury, 
it  is  proposed  to  coat  them  with  a  eombina- 
tion  of  gutta  percha  and  black  lead. 

William  Buckwbll,  Artificial  Granite 
Works,  Battersea,  Surrey,  civil  engineer; 
and  JoSBPB  Apskt,  Blackfriars,  Surrey, 
engineer.  For  impreiummU  in  eteam  en- 
ginitMf  and  in  propelling  veeeeli.  Patent 
dated  November  2, 1849. 


The  patentee  describes  and  claims— 

1.  Placing  the  cylinders  in  double-cylin- 
der engines  in  line  transversal  to  the  shaft, 
instead  of  in  the  same  line  as  heretofore, 
and  uniting  the  piston-rods  into  one.  Also 
employing  but  one  slide  valve  for  the  two 
cylinders,  which  has  a  channel  or  channels 
cut  in  it  to  allow  of  the  passage  of  steam  to 
and  fh>m  the  boilers. 

2.  Making  stationary  steam  boilers  of 
less  than  four  feet  in  diameter  and  twelve 
times  their  length,  and  employing  two  or 
more  heated  by  the  same  furnace,  acoording 
to  the  amount  of  steam  required  to  be  gene- 
rated, instead  of  increasing  the  site  of  the 
boiler.  The  boilers  are  supported  on  fire- 
lumps  or  bars,  and  covered  in  at  top  with 
some  non-conducting  substance.  The  heat- 
ing effect  is  increased  by  gradually  enlarging 
the  space  around  the  boilers  towards  the 
fine  end,  and  partially  arresting  the  products 
of  combustion  by  meana  of  moveable  bridges. 
In  the  case  of  marine  steam  boilers,  it  is 
proposed  to  employ  tubular  ones,  for  the 
purpose  of  increasing  the  heating  surface, 
and  thereby  economizing  fuel ;  and  to  avoid 
the  liability  of  the  tubes  being  uncovered 
from  the  vessel's  pitching  and  rolling,  they 
are  placed  vertically.  The  steam  space  is 
increased  by  the  use  of  a  dome  top,  and 
other  necessary  additions. 

3.  A  new  propeller,  which  consists  of  a 
conical  shaft,  having  two  or  more  pyramidal 
or  triangular  inclined  surfaces  fixed  thereto. 

Chablss  Coopek,  Southampton-build- 
ings, Chancery  •lane.  For  improvemenie  in 
the  treatmant  of  coal,  and  in  separating 
eoal  and  other  euietaneee  from  foreign 
matteret  and  in  the  mamrfaetmre  qf  artificial 
fuel  and  cohe,  and  in  the  distillation  and 
treatment  of  tar  and  other  products  from 
eoalf  together  with  apparatus  employed  for 
the  said  purpose.  Patent  dated  November 
2,  1849. 
The  patentee  describes  and  claims-* 
1.  The  purification  and  separation  of 
coal,  by  taking  advantage  of  the  difference 
of  their  speoiflo  gravities  [by  causing  the 
coal  to  pass  through  a  jogging  sieve,  which 
is  furnished  with  a  number  of  partitions 
composed  of  perforated  metal  plates— the 
perforation  of  each  being  smaller  than  those 
of  the  preoeding,  and  having  portions  of  its 
sides  cut  away,  whereby  the  different-rized 
lumps  of  eoal  will  be  shook  over  into  re- 
ceivers, and  the  fine  dust  delivered  from  the 
Isst  division.  The  foreign  matters,  such  as 
pyrites,  may  be  easily  removed  by  hand 
from  the  various  collections  of  coal,  inas- 
much as  they  contain  no  dust,  while  the 
dust  will  be  comparatitely  purified  in  con- 
sequence of  the  coal  being  of  a  more  friable 
nature  than  the  foreign  matters.] 
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2.  The  cUsiifiMtion  of  coal  aeoording  to 
sixe  when  in  combination  with  water  aiftfaig. 

3.  The  combination  of  a  oontinnoua-aet- 
ing  and  claatifying  water-aifting  apparatna 
for  separating  coal  from  foreign  mattera, 
and  alio  for  aeparating  from  each  other,  anb* 
atancea  of  different  apeoiAe  gravitiea.  [Thia 
apparatus  consista  of  a  water-trough,  in  the 
upper  part  of  which  ia  a  perforated  plate  to 
aupport  the  coal.  The  reaerroir  ia  divided 
into  two  portiona  by  a  Terlioal  partition  reaoh* 
ing  nearly  to  the  bottom.  In  the  final leat 
of  theae  diTiaiona  there  is  a  plunger,  which 
if  made  to  work  up  and  down.  An  inclined 
board  ia  supported  in  the  largeat  diYiaion, 
with  the  lower  end  aome  way  beneath 
the  bottom  of  the  Tertical  partition.  Tlie 
effect  of  this  arrangement  ia,  that  each  down 
stroke  of  the  piston  will  displace  the  water, 
and  drive  it  through  the  perforated  plate, 
and  agitate  the  ooal  and  other  matters  placed 
thereon,  temporarily  holding  them  in  sua- 
pension,  whereby,  when  the  agitation  haa 
subsided,  the  foreign  msttera  i^i  be  found 
arranged  in  layera  according  to  their  respec* 
tive  specific  gravitiea,  and  the  coal  at  the 
top  of  all,  which  ia  lubaequently  remoTod 
aa  required.] 

4  A  mode  of  constructing  coke  ovena, 
[which  conaists  in  making  them  ahallower 
and  longer  than  heretofore,  with  one  end 
larger  than  the  other,  and  with  openings 
along  the  centre  of  the  floor,  and  in  the 
lower  parte  of  the  aides,  which  communicate 
with  flues  provided  with  doors,  for  the  pur- 
pose of  changing  the  direction  of  the  eur« 
rente  of  air  alternately.  Both  the  back  and 
front  of  the  oven  are  furnished  with  doora.] 

5.  The  use  of  a  moveable  arch  or  oover 
to  the  oven  [which  may  be  moved  out  of  the 
way  to  allow  of  its  being  charged  with  ooaL] 

6.  Incraaaing  the  draaity  of  the  coke  by 
ramming  in  the  coal  [around  iron  cylinders, 
which  are  placed  in  the  oven  with  their 
lower  enda  in  the  holes  in  the  floor,  and, 
after  the  oven  is  filled,  withdrawn.  Tiie 
ooal  ia  previoualy  damped,  and  the  oven  ia 
to  be  auppoaed  to  have  been  juat  emptied, 
■o  that  ita  heat  will  be  auffident  to  ignite 
the  coal,  especially  near  the  hollowa.  The 
top  ia  put  on  the  oven,  and  covered  over 
with  coke  or  aahea,  and  aome  of  the  fluea 
are  oloaed,  and  the  rest  ahut  ao  that  the  air 
which  entera  (say)  the  holea  along  the  centre 
of  the  bottom,  will  eacape  through  thoae 
on  the  aidea,  and  be  conducted  to  the 
ovena  on  either  aide  which  will  be  thereby 
heated.  The  current  of  air  through  the  oven 
la  repeatedly  changed  by  alternately  reveraing 
the  poaitiona  of  the  doors  of  the  flues ;  and 
when  the  coal  has  burnt  long  enough,  all 
the  doora  are  closed  to  ezdude  the  air,  and 
the  coking  allowed  to  flidsh.] 


7.  A  mode  of  diacharglag  the  eoke  fkoaa 
the  oven  [by  means  of  aa  iron  plate  which 
fita  the  opening  in  the  amaller  end,  and  is 
forced  by  means  of  a  acrew  into  the  OTon,  ao 
aa  to  drive  the  ooke  out  of  it.] 

8.  A  mode  of  eztingulahing  ooke  by  dis- 
charging it  from  the  oven  into  a  doae  veaael 
[which  ia  compoaed  of  two  caainge,  witk 
water  between,  and  ia  of  about  the  aiae  of 
the  oven.  It  ia  fitted  with  a  door,  which  is 
oloaed  aa  aoon  aa  the  coke  ia  in ;  and  the 
Bteam  generated  by  the  heat  ia  condnetBd 
into  the  coke  by  a  pipe  leading  from  the  top 
of  the  water  apace,  to  expel  the  air  and  cobb* 
plete  the  coking  operation.  Thia  veaael  is 
provided  with  wheela  to  facilitate  ita  remornl 
from  the  ovena  to  the  aheda  into  wiiioh  the 
coke  ia  diacharged  and  atored.] 

9.  Coking  coal  by  tlie  use  of  altenaatiog 
ourrenta  of  air  paaaed  tliroogh  the  ooal  by 
channela  formed  in  the  ooal  itaelf,aBd  ooea* 
municating  with  fluea. 

10.  An  arrangement  for  oolleetiiig  the 
ammoniacal  liquora  and  aurplua  tar  [which 
oonaiata  in  receiving  the  volatile  gaaee  into 
channela  aurrounddl  with  water,  wherein 
they  are  coadenaed.] 

11.  A  method  of  distilling  tar  by  the  in- 
troduction of  steam  into  it,  and  the  partial 
removal  of  atmospherio  preaaure,  and  in 
purifying  and  washing  the  oil ;  alim  in  the 
application  of  thia  proceaa  to  the  diatiUation 
of  naphtha  and  othar  prodocta  oi  ooaL  [The 
tar  ia  plaoed  in  a  boiler,  and  when  it  ia 
raiaed  to  near  the  point  of  eboUitlon,  nteam 
ia  admitted  into  the  midat  of  the  tar  thioui^ 
a  horizontal  pipe,  fitted  with  two  roee 
ends,  and  connected  with  the  aouroe  of  enp- 
ply  by  a  vertical  pipe.  Ebullition  speedily 
enauee,  and  the  volatile  matten  are  led  into 
a  condenser  fitted  with  an  air  pump,  by 
which  a  partial  vacuum  ia  conatantly  main- 
tained in  it  A  vertical  pipe  riaea  In  the 
condenser  to  nearly  the  top,  and  opena  at 
bottom  into  a  water  reservoir.  By  reaaon 
of  the  vacuum  in  the  oondenaer,  the  water 
will  riae  in  and  overflow  the  vertieal  pipe, 
mingling  with  the  volatile  vaponra,  and 
condenaing  them.  The  oil  Is  drawn  off  ai 
required,  and  the  watar  allowed  to  return  fee 
the  reaervoir.] 

12.  The  general  arrangement  and  oonbi- 
nation  of  the  mixer  and  oompreaaer  ibr 
making  artificial  fuel.  [The  mixer  eoeeiatB 
of  two  concentric  cylinders  placed  one  wlAia 
the  other.  The  faitemal  periphery  of  the 
outer  cylinder,  aa  well  aa  the  external  peri- 
phery of  the  inner  one,  are  both  fnmiahed 
with  acrapers,  which  prevent  the  adheaion  of 
the  materiala  (amall  coal  and  pitch)  to  die 
aidea,  and  being  bevelled  drive  them  down. 
The  inner  cylinder,  whk^ia made  to  revolTe 
by  toothed  gearisg  fnm  the  pihM 


SBOXMT  AlffgniCAN  PAXBNTf . 


879 


hu  a  fire  lighted  in  it,  and  tlie  ipaoe  be- 
tween the  two  it  filled  with  the  materials. 
The  irnktncts  of  eombostlon  eicape  under 
the  large  cjlinder,  and  paaiee  arovnd  it 
through  floes  to  the  chimney.  By  these 
armngemento,  the  materials  sre  meUed  and 
intimately  mixed  together,  after  which  they 
are  allowed  to  escape  at  bottom  into  moulds, 
supported  in  a  drcalar  roteting  framOt  which 
are  fitted  with  bottoms  that  are  carried  on 
spindles  having  wheels  on  the  lower  part  to 
enable  them  to  travel  over  a  circular  rail, 
concentric  wUh  the  frame,  along  with  the 
moulds.  The  spindles  are  maintained  in  a 
Tertical  position  by  guides  on  each  side  of 
the  nil.  As  the  frame  leroWes,  it  brings  the 
full  moulds  underneath  a  rotary  endless 
chain  of  plates,  linked  together.  At  this 
point  the  rail  is  slightly  inclined  upwsrds, 
so  as  to  lift  the  spindle  and  the  bottom  of 
the  mould  which  it  carries,  and  thereby 
compress  the  contente  of  the  latter.  After 
this,  the  rail  inclines  downwards  to  allow  of 
the  mould  and  brick  of  fuel  psssiog  clear  of 
the  plates.  Subsequently,  but  before  coming 
nnder  the  mixer,  the  rail  again  inclines 
«pwerds  so  as  to  protrude  the  brick  of  fuel 
above  the  mould  and  facilitate  its  removal 
therefrom  by  hand  to  a  table.J 

William  Edward  Newton,  Chanoery- 
lane,  C.£.  Fur  imprwementt  in  machinery 
for  drtiiing,  thaping^  eutting,  and  drilling, 
or  boring  roek»  or  sione ;  part  qf  which 
impro99meni$  are,  with  certain  modifica- 
tions, applicable  to  machinery  or  appara- 
hu  for  driving  pilee,  (A  communication.) 
Patent  dated  November  2,  1849. 

daime. — 1.  The  employment  of  cutters 
formed  of  drenlar  metal  plates  mounted 
either  singly  or  in  sets  on  a  shaft  or  spin- 
dle, such  cutters  being  made  to  pass  over 
the  surface  of  the  substance  to  be  operated 
on  with  a  rolling  motion,  so  that  it  will  cut 
away  or  reduce  to  the  required  form  any 
pnqections  thereon.  Also  tbe  use  of  cutters, 
supported  on  a  rotary  stock,  which  act  upon 
the  surface  by  impact,  or  by  striking  against 
it 

2.  A  combination  and  arrangement  of 
friction  cylinders  or  drums  with  a  treadle 
and  a  barrel,  which  raise  the  boring  tool  by 
winding  the  cord.  [Two  of  the  cylinders 
are  keyed  on  the  driving  shaft,  and  the  other 
two  on  the  axle  of  the  barrel,  which  may 
be  moved  up  by  the  treadle  so  as  to  bring 
its  cylinders  into  contact  vrith  the  others 
and  receive  rotary  motion.] 

8.  Peculiar  arrangements,  or  any  modifi- 
cation thereof,  for  winding  up  the  cord,  as 
In  the  preceding  case,  by  means  of  a  drum 
with  a  rim  and  wedge-shaped  projection, 
wUch,  at  a  certain  point,  cause  the  cord  to 
ride  off  and  allow  the  boring  tool  to  fall. 


4.  Any  modifieationB  of  the  anangenento 
embraced  under  the  second  and  third  claims 
for  raising  the  monkey,  or  weighte  In  pile- 
driving  machinery. 

jAMna  Book  Wilson,  of  St.  Helens, 
Lancaster,  rope-maker.  For  certain  im* 
provemente  in  wire  rcpee*  Patent  dated 
November  8,  1849. 

Mr.  Wilson's  improvements  relate  to  the 
plaiting  or  interweaving  of  wire  ropes,  and 
to  machinery  employed  therein,  which  would 
require  the  aid  of  engravingB  to  render  any 
description  intelligible. 

Jamxs  Combs,  of  Belfast,  Ireland,  en- 
gineer and  machinist.  Fbr  improvemenie  in 
machhury  for  heckling  flax  and  hemp,  and 
in  machinery  for  producing  flax  yams. 
Patent  dated  November  2,  1849. 

The  object  of  this  invention  is  to  allow  of 
the  direction  of  the  action  of  the  heckles  being 
reversed  without  moving  the  holders,  and  to 
construct  the  drum  wliioh  carries  the  system 
of  heckles  in  sections. 

The  claims  embrace  various  constructions 
and  arrangemente  of  the  machinery,  as 
described  in  the  specification  and  exhibited 
in  the  drawings. 

Alfred  Barlow,  of  Friday- street,  Lon- 
don, warehouseman.  For  certain  improve- 
ments in  weaving.  Patent  dated  November 
2,  1849. 

This  invention  consista  in  certain  arrange- 
mente of  parte  in  a  Jacquard  machine ;  of 
which  we  shall  give  a  full  description,  with 
illustrative  engravings,  in  a  future  Number. 

Adam  Cotton,  of  the  firm  of  John  Eloe, 
and  Co.,  Manchester,  machine  makers. 
For  inyinrovemenis  in  machinery  to  be  used 
in  preparing  and  spinning  cotton  and  other 
flbrous  substances,  (Being  a  communica- 
tion.)   Patent  dated  November  2,  1849. 

Mr.  Cotton  describes  and  claims, 

1.  Certein  combinations  of  machinery  for 
forming  a  better  bobbin  than  has  hitherto 
been  done. 

2.  The  use  of  a  spring  for  increasing  tbe 
presure  of  the  presser. 

3.  The  application  of  vulcanized  India 
rubber  to  drawing-rollers  ;  and 

4.  A  mode  of  driving  the  rim  band  or 
pulley  which  communicates  motion  to  the 
spindles  of  self-acting  mules. 


RICENT  AMERICAN  PATENTS. 
( Selected  from  the  Reports  in  the  Franklin  Journal.) 

For  an  Improved  Manufacture  of 
Bags  and  Sacks.     William  B,  Carhck. 

Claim, — Producing  a  new  manufacture  of 
bags,  by  weaving  together  two  or  more  warps 
above,  and  two  or  more  warps  below,  to 
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form  two  or  more  cloths,  when  the  weft  it 
carried  around  from  the  one  to  the  other,  at 
one  or  both  tides,  to  unite  the  two  cloths, 
in  combination  with  the  wearing  of  the  two 
cloths  together  at  given  points,  to  unite 
them,  by  weaving  together  all  the  warps  at 
given  distances,  for  forming  the  closed  sides 
or  ends  of  bags. 

For  an  IiiPROYKMBNT  IN  Machinks 
FOB  Cutting  Vbmebrs  from  Cylindri 
OAL  Blocks.    Benjamin  8,  Stednum. 

This  invention  relates  to  improvements 
on  the  machine  for  sawing,  by  means  of  a 
circular  saw,  veneers  from  the  periphery  of 
a  cylindrical  block  in  the  form  of  a  volute, 
and  principally  intended  for  the  sawing  of 
ivory,  in  which  great  accuracy  is  required 
in  the  movements  of  the  various  parts. 

Claims. — 1.  A  reciprocating  saw-carriage, 
in  which  the  saw  is  operated  by  a  belt  from 
a  driving  pulley  on  the  main  frame,  and  pass- 
ing round  a  guide  pulley  on  the  permanent 


frame,  and  the  guide  pulleya  on  the  etrriage, 
in  combination  with  the  earriage  which  car- 
ries the  block  to  be  sawed,  and  which  baa  an 
intermittent  motion  towards  the  saw,  derived 
from  the  reciprocating  motion  of  the  saw- 
carriage. 

2.  A.  combination  of  apparatni  for  giving 
the  advancing  motion  of  the  blook  towiidt 
the  saw,  with  the  apparatus  which  glTCs  the 
rotating  feed  motion  to  the  block ;  but  this 
only  when  the  two  are  connected  together, 
and  derive  their  motions  one  from  the  other, 
and  when  the  connection  between  the  two  is 
adjustable  to  vary  their  relative  motions. 

3.  A  combined  apparatus  for  advandog 
and  rotating  the  block,  in  combination  with 
the  reciprocating  saw  carriage,  by  the  means 
described,  when  the  method  of  operating  tiM 
carriage  is  adjustable  to  various  lengths  of 
blocks,  and  when  the  said  connections  be- 
tween the  carriage  and  the  advanmng  and 
rotating  apparatus  are  adjustable. 
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Robert  Dalgllsh,  of  Olasgow,  merchant  and 
calico  printer,  for  certain  Improvements  in  print- 
ing, and  in  the  application  of  coloara  to  silk,  cotton, 
linen,  woollen,  and  other  textile  fabrics.  May  7 ; 
six  months. 

Gustave  Eugene  MichJl  Gerard,  of  Paris,  France, 
for  improvements  in  dissolving  caoutchouc  (In- 
dian-rubber) and  fHitta  percha.  May  7 ;  six 
months. 

Geoi^e  Hurwood,  of  Ipswich,  Suffolk,  engineer, 
for  improvements  in  grinding  corn  and  other  sub- 
stances.   May  7 ;  six  Jaonths. 

Joseph  Gibbs,  of  Devonshire-street,  Portland- 
place,  Middlesex,  civil  engineer,  for  improvements 
in  artificial  stone,  mortar,  and  cements,  and  in  the 


modes  of  manu&eturing  the  same.  May  7;  six 
months. 

John  Tatham  and  David  Cheetham,  of  Rochdale, 
Lancaster,  machine  makers,  for  certain  Improve- 
ments in  machinery  or  apparatus  and  opendoas 
connected  with  the  manutaeture  of  cotton,  wool, 
silk,  and  other  fibrous  substances  and  fhbrlcs,  and 
in  the  application  of  certain  materials  to  the  ma- 
nufacture of  textile  fabrics.    May  7 ;  sJx  months. 

George  Robbins,  of  Forrest  Lodge,  Southamp- 
ton, gentleman,  for  improvements  in  the  construc- 
tion of  railway  carriages.    May  7;  six  months. 

John  Youll,  of  Ardwich,  Manchester,  brewer, 
for  certain  improvements  in  machinery  or  appara- 
tus for  washing,  cleansing,  filling,  and  corking 
bottles  and  other  vessels.    May  8  ;  six  months* 
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bags. 
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MIMRB.   KVBLT  AITD  WttKIfffOlf'i  l^ArSMT  l*l*morMtftIfM  llT  UMPBD   OR  MLAWVIQ 
FABRICS,    AND  IW  FRAMEWORK- KNITTING   MACHINRRY. 

(t>atent  dctod  Kovtmbet  10,  !84».    BpM;ifia«lloii  enrolM  If^  10, 18H.} 

Firtify,  Oar  inTention  coniists  In  mftnufkctnftnl  looped  or  elastic  fabric  of  ttfreral 
threads,  each  of  a  different  material  from  tiie  others,  or  tome  ot  one  material  and  some  of  a 
different  material  or  materials,  and  the  whole  so  Wof  en,  knit,  or  lodped  togetlitf ,  that  any 
on$  t  itf o  of  tho  Ihfiad*  iluill  be  oompUMy  0Rt«lo^*d  by  ihi  olli«n,  Md  10  »llo  ttet.  te 
the  Meat  of  A  fkilnrto  Ul  iH^  of  tha  loo|»t,  tliU  ih^  licjt  eitM  t3uLt  gMMr^l  tmiAng  Of  hOmn 
of  the  entire  fabric  which  results  from  such  failnre  in  the  case  of  ordinary  looped  fabrics* 
For  example,  we  tttake  gloves  or  stoekings  li  this  way,  composed  of  tbne  threada— oae  of 
cotton  and  two  of  silk,  in  which  the  cotton  thread  is  interposed  between  the  two  silk  threads, 
and  both  the  outside  and  inside  of  the  gloTO  or  stocking  are  wholly  of  silk  ;  or  we  make 
gloTcs  and  stockings  of  four  threads*  the  two  innormost  of  which  are  of  ootton  and  the  two 
outer  ones  of  silk.  A  comparatiTcly  cheap  libric  is  thus  made  to  exhibit  all  the  appearaisee 
of  a  more  expensire  one,  while  at  the  same  time,  from  its  being  less  liable  to  ran,  it  Is 
proportionately  stronger  and  more  lasting  than  looped  fabrics  of  the  ordinary  mannfaetiura ; 
by  which  modifications  and  additions  we  are  also  enabled  to  weave  a  namber  of  muAk  arti- 
cles (or  webs)  in  the  same  frame  at  one  and  tbe  same  time,  each  web  hariiig  a  separate  and 
perfect  selvage.  We  produce  these  improved  articles  of  mannfteture  by  meana  of  tbe 
common  stocking  frame,  with  certain  modifications  and  additions  which  we  shall  now  pro- 
ceed to  describe : — 

Fig.  1  of  the  annexed  engravings  represents  a  front  elevation,  and  fig.  2  a  vertical  seetaon 
of  a  stocking  frame,  as  so  modified  and  added  to.    A  Is  the  sinker  bar;  B  the  hand  bar; 
C  C  the  presser  bar  arms ;  D  D  the  thumb  or  loeking  plates ;  E  £  the  front  haapng 
cheeks ;  F  the  needle  bar,  and  a  a  the  needles ;  6  the  jack  bar,  and  G'  the  jacks.     (All  tbe 
preceding  parts,  together  with  the  lockers,  looker  bar,  the  truck  and  carriage  bar,  are  nearly 
similar  to  those  of  the  old  knitting  frame,  and  familiar  to  all  stocking  weavers.)    H  H  ^  are 
the  lead  and  jack  sinkers,  which  are  separately  represented  of  the  actual  sbc  in  figa.  S  and 
4  :  bb  tite  the  nibs,  whidi,  instead  of  having,  as  usualt  aa  aeate  angular  part  at  6*  for  tbe 
reception  of  the  threads,  are  made  square,  as  shown,  at  tbe  bottom  of  the  notch  or  angle,  ao 
that  they  may  press  upon  two  or  more  threads,  colnmnwiae  or  parallel  to  one  anotlier, 
without  twisting,  during  the  motions  of  sinking  and  locking.    J  is  a  rail  with  bevelled  top 
surface,  which  is  supported  from  the  framework  by  two  arms  j*P.    K  is  a  carriage,  which 
runs  upon  the  rail  J  by  means  of  two  small  cones  or  wheels  o  #,  bevelled  to  eorrespond  with 
the  top  surface  of  the  rail ;  d<f  are  rollers,  which  serve  in  front  as  guides  to  the  carriage  K ; 
and  e  is  a  friction  wheel  at  the  back.    K'  K'  are  two  arms  which  are  screwed  to  the  carriage 
K,  so  that  tiiey  may  be  readily  adjusted  to  any  required  height,  and  carry  a  guide  bar  K*, 
which  has  affixed  to  It  a  number  of  compound  guides  L,  L,  L,  a  front  and  side  view  of  one  of 
which  is  given  separately  on  aa  enlarged  scale  in  figs.  5  and  6.    Each  of  these  guides  lays 
in  the  threads  to  a  separate  set  of  needles,  and  every  separate  set  of  needles  and  sinkera 
produces  a  separate  article  or  web.    The  upper  part  of  the  loom,  for  holding  the  bobbins 
and  regulating  the  supply  of  threads  to  the  needles,  is  affixed  to  the  board  M,  which  is 
mounted  upon  the  framework  by  the  pillars  ff,    N  is  a  box,  which  holds  a  set  of  bobbins 
9i9tfft  which  are  mounted  on  spindles,  as  shown.    Wbtn  these  bobbins  contain  silk,  the 
bottom  of  the  box  is  covered  with  water,  to  impart  tlia  proper  degree  of  dampnesa  to  the 
silk  to  enable  it  to  be  worked.     On  the  top  of  the  box  ><  is  a  rail,  which  carriea  another  aet 
of  bobbin!  A,  A,  A,  which  are  employed  for  yarns  that  work  in  a  dry  state.    O  O  is  a  frame 
of  wires  for  the  purpose  of  guiding  the  balances  or  weights  i,  t,  t.     P^  P*  are  levers,  which 
are  actuated  by  the  cords  k,  k,  k,  so  that,  at  the  formation  of  each  row  of  loopa,  the  cross 
bar  Q  is  made  to  descend  for  a  certain  distance  to  unwind  a  sufficiency  of  thread  from  tkie 
bobbins  for  the  formation  of  the  next  row  of  loops. 

The  threads  from  the  bobbins  in  the  box  N  are  passed  over  the  first  row  of  crank  wires 
R,  R,  R,  through  the  balances  i  I ;  il«it  through  a  aeooatl  row  of  orank  wires  R'  R' ;  after 
which  they  pass  through  the  guide  bar  8,  and  over  tha  steadying  bar  8*,  whence  they  pass 
through  the  brass  combs  T,  T,  T  (a  separate  view  of  which  is  given  in  flg.  7)  to  the  com- 
pound guides  L,  by  which  they  are  laid  upon  tbe  needles.  The  threads  from  the  bobbins 
outside  of  the  box,  after  being  passed  over  the  eranked  wires  a  «,  follow  the  same  ooane 
whioh  has  jast  been  described  in  refereoce  to  tbe  threads  from  the  bobbias  in  tbe  box  N. 
In  the  loom  repreiented  in  Uie  engravings,  and  which  we  are  now  describing,  there  are  four 
threads  passed  through  each  of  the  combs  T  T  and  compound  guides  L,  /,  /,  so  that  the  wdi 
produced  would  be  formed  of  four  threads,  and  the  positions  these  threada  would  take  in 
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rMpect  to  ona  aaoUier' would  be  d«t«rmined  bj  ttie  gnidM  L,  1, 1.  Unii,  tnppodng  It  were 
nqnired  to  form  the  bbiic  with  lilkcn  inrbca  od  both  ildei,  the  ^Ik  tbretdi  rnoit  be 
puied  tbroBgh  the  ODtennoit  >ad  lunermMt  hnlea  in  tbs  bottom  of  the  gnidci.  The  inall 
(iddct  i,  I,  I,  flied  npOQ  the  itemi  of  tha  lirpr  guidai  L  Ii,  we  far  the  parpote  of  diridiof 
the  thiVMU,  tnd  keeping  them  tKm  twliUiig  opoD  the  letara  of  the  |ai(l«a  over  the  tieedlw. 


W\%.  15. 


,v 


(oj®©®  e©®@  ®®@@ 


In  fif.  8  the  Deedlei  and  tiitken  4re  repreieoted  u  beiag  dirided  into  ili  eqml  poitioiu 
(•ach  in  imngcment  u  Ii  adapted  to  ""^ing  the  fiufen  of  gloTu),  but  the  diillloiit  n^ 
1m  of  aaj  detired  nambtT— that  ie  to  uj,  of  any  nninbec  which  one  workman  oan  look  to 
01  (npeiinteDd  at  *  tine. 
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The  mofement  of  the  carriage  K  is  effected  by  the  side  treadlei,  the  aame  action  which 
strikes  the  jacks  moTing  the  carriage  through  the  medium  of  the  cords  m  m,  which  are 
attached  to  the  carriage  by  the  slide-bar  Y.  The  first  action  which  takes  place  on  pulling 
the  cords  m  m,  by  means  of  the  treadle,  is  to  cause  the  slide-bar  Y  to  move  forward  till  the 
stops,  V  Vt  come  against  the  guards,  v^v^,  which  allows  the  guides,  L  L,  to  get  in  adrasce 
of  the  falling  down  of  the  jacks  (were  this  lead  not  given  to  the  guides,  the  action  of  the 
machine  would  be  stopped  by  the  sinkers  falling  in  advanoe  of  the  guides  instead  of  after 
them).  W  is  a  supplementary  slide  bar  to  which  the  cords,  m  m,  are  attached,  when  it  is 
found  necessary  to  work  the  loom  and  allow  the  carriage  K  to  stand  at  rest,  aa  daring  the 
operation  of  throwing  in  of  stripes  into  a  fabric  (at  which  time  the  thread  is  either  laid 
into  the  needles  by  hand  or  by  mechanism,  such  as  is  hereinafter  deseribed).  Guides  nay  be 
connected  by  joints  to  the  carriage  bar,  K'y  so  that  they  may  be  slid  up  out  of  the  way 
to  enable  the  stripes  to  be  varied. 

When  figured  fabrics  are  to  be  produced,  the  figuring,  or  independent  threads  aa  they  an 
called,  are  warped  or  wound  upon  bobbins  of  the  sort  represented  in  fig.  8,  which  is  a  front 
elevation  of  a  counter  bar  fitted  with  a  number  of  bobbins  and  carriages.  A  plan  of  a 
single  bobbin  and  carriage  b  given  separately  in  fig.  9.  The  carriages,  A  A,  are  all  fixed  in 
the  counter  bar  W  by  wires  passed  through  the  holes  a  a,  the  bobbins,  B  B,  being  left  free 
to  turn  as  the  thread  is  unwound  from  them.  In  figs.  1  and  2,  this  counter  bar  W  is 
shown  as  being  fitted  upon  two  slotted  cranks  attached  to  the  woodwork  of  the  frame,  and 
when  so  fitted,  it  affords  great  facility  for  applying  the  threads  as  independent  warp  threads, 
so  that  a  single  thread,  or  any  number  of  threads,  may  be  put  in  or  left  out  to  produce  the 
desired  pattern. 

Bars  of  bobbins  of  this  description  have  been  before  used  in  manufacture  of  bobbin  net, 
but  the  carriages  have  always  in  that  case  been  moveable,  whereas  in  our  application  of 
them  the  carriages  remain  fixed  while  the  bobbins  are  left  turning. 

Another  mode  of  throwifig  into  the  web  plain  or  various  coloured  threads  for  the  parpoee 
of  making  stripes  or  various  patterns  is  shown  in  figs.  10,  II,  and  12.  J  is  a  carriage  fall« 
similar  to  that  represented  in  figs.  I  and  2,  and  before  described ;  the  stops,  B  B,  for  the 
carriage  are  prolonged  upwards,  and  the  prolongations  form  supports  for  a  warp  roller  R, 
upon  which  any  number  of  different  threads  may  be  warped.  The  threads  from  this  roller 
are  supplied  to  the  needles  by  the  carriers  affixed  to  the  carriage  (which  are  for  this  purpose 
passed  down  through  the  combs  T  T.)  This  arrangement  is  not  intended  to  supersede  the 
use  of  a  fixed  bar  of  bobbins,  but  to  enable  different  colours  or  qualities  of  threads  or 
yams  to  be  used  either  at  separate  times,  or  at  one  and  the  same  time,  along  with  the 
bobbin  threads. 

It  will  be  observed  that  in  the  figures  last  referred  to  (figs.  10,  II,  12),  the  arrangements 
at  the  head  of  the  loom  are  such  as  would  be  suitable  for  the  supply  of  twelve  guides  with 
threads,  each  carrying  four  threads,  whereas  in  figs.  I  and  2  the  arrangements  made  are  for 
the  supply  of  only  half  that  number. 

To  produce  raised  lace  patterns  upon  gloves,  stockings,  and  other  like  artides,  we 
adopt  a  jack  of  the  peculiar  construction  represented  in  fig.  14,  which  is  a  bock 
elevation  of  the  same.  Hitherto  jack-machines  have  only  contained  a  series  of 
"points"  for  the  purpose  of  lifting  the  loops  from  one  needle  to  another  in  the 
production  of  figures.  But  it  is  necessary  for  the  object  of  this  part  of  our  inven- 
tion that  the  jack  should  be  fitted  with  "  guides  "  as  well  as  '*  points,"  so  that  we  may  be 
enabled  not  only  to  lift  the  loops,  but  to  throw  in  independent,  or  figuring  threads,  at  the 
same  time,  a  a  are  the  points,  b  b  the  guides  which  are  shown  separately  in  figs.  15,  and 
16  ;  ee  are  **  gates,"  as  they  are  technically  termed,  so  arranged  that  the  traverse  given  to 
the  "  points  "  and  ''  guides  "  may  move,  *'  half  gates  "  as  well  as  whole  gates,  so  that  they 
can  be  made  to  pass  through  the  needles  as  well  as  bring  the  points  and  guides  into  action ; 
and  both  points  and  guides  are  capable  of  being  turned  into  an  upright  position,  wherry 
the  whole,  or  any  number,  of  either  the  guides  or  points  may  be  put  out  of  action  while 
the  others  are  left  to  act  upon  the  web,  and  so  produce  the  desired  pattern.  We  prodooe 
also  by  the  peculiar  jack-machine,  just  described,  looped  lace  gymps  in  large  numbers  at  a 
time,  and  either  all  plain,  or  some  plain  and  some  figured,  and  when  figured,  of  divene 
patterns.     At  present  such  gymps  are  made  by  hand,  one  at  a  time,  and  plain  only. 

To  raise  a  pile  upon  framework  knitted  fabrics,  we  add  to  the  jack  with  points  andgaidcSv 
just  described,  and  immediately  under  the  needles,  a  rod  of  wire,  R",  of  the  form  repre- 
sented in  cross  section,  fig.  17.  The  loops  thrown  in  by  the  thread  from  the  jack,  are 
made  over  the  wire  or  rod,  and  a  circular  knife  or  cutter  being  made,  by  the  action  of  the 
loom,  to  travel  along  a  longitudinal  groove,  6^,  cut  in  the  tide  of  the  wire  or  rod,  it  cuts 
the  loops  through,  and  forms  a  cut-pile  knitted  fabric. 

(J^i  b9  amiinwd,) 
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We  have  seen  that  the  market  for 
manufactures  is  limiud  by  the  sum 
which  the  public  has  in  its  power  to 
spend  on  manufactured  articles.  So 
long  as  the  income  of  the  purchasing 
body  is  limited,  so  long  is  it  impossible 
for  the  manufacturer  to  sell  an  unlimited 
amount  of  his  goods  at  a  remunerating 
price.  He  might  go  on  exchanging 
his  produce  with  otMr  manufacturers, 
were  it  not  that  here  the  limited  supply 
of  food  steps  in  and  stops  production  by 
the  want  of  the  food  necessary  to  the 
life  of  the  operative.  If  no  human  hands 
were  required  in  a  manufacture — if  an 
automatic  machinery  could  produce  the 
article  by  itself — then  of  course  there 
would  not  be  even  this  limit  to  an  inde- 
finite increase  of  the  goods,  and  an 
eternal  exchange  of  them  for  oUier  goods 
similarly  produced. 

But  if  tne  market  for  all  goods  is  thus 
limited  by  the  ability  of  the  purchaser — 
on  the  other  hand,  so  long  as  his  ability 
remains  the  same,  so  long  as  the  income 
of  the  public  disposable  for  purchasing 
manufactures  remains  undiminished,  so 
long  the  manufacturing  interests  on  the 
whole  will  not  be  injured,  even  though 
some  branches  may.  Thus,  though  the 
cotton  manufacture  should  be  destroyed, 
the  income  of  the  rest  of  the  public  would 
remain  uninjured,  the  only  effect  would  be 
that  this  income  would  now  be  expended 
on  some  other  branch  of  manufacture, 
such  as  the  woollen,  silk,  &c.,  and  the 
bands  thrown  out  of  employment  in  the 
cotton  trade  would  find  employment  in 
the  other  branches.  There  would  be  a 
temporary  evil,  but  not  a  permanent  one ; 
except  so  far  as  the  public  might  suffer, 
by  the  loss  of  cotton  articles  to  which 
they  had  been  accustomed.  And  this,  I 
think,  is  the  main  reason  why  machinery 
does  not  throw  any  bands,  permanently, 
out  of  work :  namely,  the  fact*-that  if 
one  sort  of  goods  become  cheaper,  the 
money  thus  saved  to  the  purchaser  will 
be  spent  on  some  other  class  of  goods, 
to  the  manufacture  of  which  the  dis- 
carded hands  may  turn.  Mr.  John 
Stuart  Mill,  in  his  ''  Principles  of  Poll- 
ticai  Economy,"  has  opposecl  to  this  very 
plain  and  obvious  consideration  an  ob- 
jection, which  I  cannot  help  wondering 
at  in  80  Me  a  writer.  I  will  quote  his 
words.    (Book  L,  chap,  vi.) 


"All  attempts  to  make  out  that  the 
labouring  classes,  as  a  collective  body,  cannot 
suffer  by  the  introdaetion  of  machinery,  or 
by  the  sinking  of  capital  in  permanent  im- 
provements, are,  I  conceive,  necessarily  fal- 
lacious. That  they  woold  suffer  in  the  par- 
ticular department  of  industry  to  which  the 
change  applies,  is  generally  admitted,  and 
obvious  to  common  sense;  but  it  is  often 
said,  that  though  employment  is  withdrawn 
from  labour  in  one  department,  an  exactly 
equivalent  employment  is  opened  for  it  in 
others,  because  what  the  consumers  save  in 
the  increased  cheapness  of  one  particular 
article,  enables  them  to  augment  their  con- 
sumption of  others,  thereby  increasing  the 
demand  for  other  kinds  of  labour." 

This  last  clause  appears  to  me,  as  I 
have  just  said,  to  be  a  sound  argument : 
but  what  says  Mr.  Mill  ? 

**  This  is  plausible,  but,  as  we  saw  in  the 
last  chapter,  involves  a  fallacy  ;  demand  for 
commodities  being  a  totally  different  thing 
from  demand  for  labour.** 

This  last  assertion,  that  "  demand  for 
commodities  is  a  totally  different  thing 
from  demand  for    labour/*  appears  to 
me  one  of  the  strangest  assertions  ever 
seriously  made  by  a  man  of  sense ;  and 
I  cannot  even  imagine  by  what  ingenuity 
or  dexterity    Mr.   Mill  can  m^e  out 
even  the  semblance  of  truth  in  such  an 
assertion.    Demand  for  goods  not  a  de- 
mand for  labour !    To  such  an  assertion 
it  seems  abundantly  sufficient  to  answer, 
that  as  goods  cannot  exist  without  labour, 
demand  for  one  must  necessarily  be  de- 
mand for  the  other.     Such  an  assertion 
amounts,  in  fact,  to  saying,  that  if  from 
henceforth  all  demand  for  goods  should 
cease,  labour  would  go  on  the  same  as 
ever — or,  that  if  all  shops  were  emptied 
of  their  goods,  by  purchasers,  as  fast  as 
filled,  all  this  would  not  give  the  slightest 
demand  or  encouragement  to  labour  !    I 
have  given  the  most  careful  attention  to 
Mr.  Mill's  work,  and  especially  to  the 
part  in  which  this  extraordinary  proposi- 
tion occurs  ;  but  I  cannot,  **  for  the  life 
of  me/'  make  out  on  what  grounds  he 
defends  it.     In  the  work  of  an  inferior 
writer,  such  a  strange  notion  would  not 
deserve  the  trouble  of  inquiring  about,  or 
any  attempt  at  understanding  the  author's 
reasons  for  it ;  but  occurring  in  so  excel- 
lent a  work  as  this  of  Mr.  Mills,  it  seems 
altogether    unaccountable.      That    the 
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reader  may  have  the  befieflt  of  catching 
any  glimpse  of  the  author's  reasons,  I 
shall  finish  the  quotation  of  the  paragraph: 

*'  It  fi  trae  the  ooDsamers  haTe  now  addU 
tional  money  to  buy  other  things,  but  this 
wlU  not  ereate  the  other  things,  nnlflss  there 
is  oapital  to  prodnee  them;  and  the  Im- 
prorement  has  not  set  at  liberty  any  eapital, 
if  even  it  has  not  absorbed  some  from  other 
employnent.  The  supposed  increase  of 
prodnetion  and  of  employnent  for  labour  in 
other  departments,  thereforoi  will  not  take 
plaoa ;  and  the  increased  demand  for  com- 
modities by  some  consumers  will  be  balanced 
by  a  cessation  of  demand  on  the  part  of 
otiiers,  namely,  the  labourers  who  were  su- 
perseded by  the  impro?ement  and  who  will 
now  be  maintained,  if  at  all,  by  sharing, 
either  in  the  way  of  competition  or  of 
charity,  in  what  was  prstiously  consumed 
by  other  people.*' 

Mr.  Miirs  meaning  in  the  last  part  of 
the  paragraph,  appears  to  be  this.  The 
money  saved  by  the  purchasers  of  the 
cheapened  article,  though  ready  to  be 
laid  out  in  the  purchase  of  other  things 
— *'  will  not  create  the  other  things,  un- 
less there  is  capital  to  produce  them.*' 
But  this  money,  thus  saved,  will  become 
tkt  capital  thus  wanted.  And  here,  if 
anywhere,  I  think  I  detect  what  it  is 
that  has  led  Mr.  Mill  to  his  strange 
assertion  above-mentioned.  It  is  very 
true,  that  goods  cannot  be  produced,  and 
labour  maintained,  without  capital.  It 
is  equally  true,  that  the  monev  which  I 
spend  is  not,  in  itself,  and  in  that  stage, 
(so  to  speak)  capital!  but  it  replaces 
capital,  and  is  therefore  equivalent  to 
capital.  Suppose  I  save  ten  pounds  a 
year  by  the  cheapening  of  cloth  goods, 
eflfected  bv  machinery,  and  through  which 
a  hundred  men  have  been  discarded  firom 
the  cloth-manufiMtures ;  I  wish  to  spend 
this  ten  pounds  on  something  else,  some 
other  kind  of  goods,  say  shoes.  Can  I 
not  employ  some  of  these  hundred  men, 
who  are  out  of  work,  to  make  me  ten 
pounds  worth  of  shoes  ?  **  No  1"  says 
Mr.  Mill,  "Your  ten  pound  saved  is 
not  capUaif  and  without  capital  the  shoes 
you  want  cannot  be  made."  But  I  say 
that  it  is  capital;  not  perhaps  in  the 
usual  form  in  which  manufacturing  capi- 
tal ezista— tet  still  <*  capital,"  to  all  in- 
tents and  purposes — and  able  to  perform 
the  fimctions  of  capital  in  maintaining 
shoemakers,  or  any  other  kind  of  labour 
tiiat  I  chooce  to  employ. 


The  usual  process,  on  a  large  scale, 
would  be  this :  The  money  saved  would 
be  sent  to  the  bank,  and  the  banker 
would  thereby  be  enabled  to  increase  the 
trading  capital  of  other  branches  of  ma- 
nufacture, or  to  fhmish  capital  for  the 
opening  of  a  new  branch.  In  either 
case  a  field  is  opened  for  the  employ- 
ment of  that  labour  which  has  been 
discarded  and  superseded  in  the  first 
branch. 

The  argument,  therefore,  I  have  stated 
above,  and  which  we  have  thus  seen 
alluded  to  by  Mr.  Mill  only  to  controvert 
it,  is  a  sound  and  incontrovertible  one ; 
and  the  Mlacy  is  Mr.  Mill's.  ••  Bat," 
it  may  be  said,  "  the  money  thus  saved, 
may  be  spent  in  goods  which,  unlike 
shoes,  are  themselves  the  produce  of 
machinery ;  and  so  it  may  turn  our,  that 
instead  of  employing  the  labour  of  a 
shoemaker  with  the  ten  pounds,  yon 
spend  it  on  some  new  branch  of  mana- 
factured  articles  which  require  very 
little  human  labour,  and  do  not  allbrd 
emplovment  for  all,  if  any  of  the  dis- 
missed operatives  from  the  first  mann- 
facture."  Granted :  What  is  the  con- 
sequence ?  Suppose  I  do  spend  my  ten 
pounds,  sav  on  silk  goods,  instead  of  on 
shoes — and  suppose,  further,  that  the  in- 
creased amount  of  silk  goods  thus  ren- 
dered necessary  may  be  produced  by 
machinery,  without  any  new  hands  being 
required.  [In  reality,  the  increaaed  sup- 
ply would  require  increased  number  of 
nands  in  the  silk  manufkcture,  and  soose, 
if  not  all,  the  dismissed  clotb-workera, 
would,  or  might  find  employment  in  this 
other  branch  of  manufacture,  until  per- 
haps improvement  in  the  silk  machinery 
drove  them  away  from  this,  as  it  did  fhnn 
the  cloth  manufacture.  But  we  talce  the 
most  unfavourable  case  for  our  ar;^. 
ment]  If  new  machinery  be  required 
— even  though  fresh  hands  be  not  neces- 
sary to  work  it — ^here  we  have,  at  once, 
an  opening  for  the  employment  of  satna 
at  least  of  the  discarded  operatives.  **Bat 
if  neither  new  machinery  nor  new  hands 
be  wanted,  for  the  increased  eupply  of 
silk  goods — ^what  then  P"  Why  then  my 
ten  pounds  becomes  elear  gain  to  tfeie 
silk  manufi»turer  (lesss  the  price  of 
the  raw  material,  which  ohvioasly  goes 
to  support  and  employ  labour),  who  wSl 
have  It  in  his  power  to  employ  labov 
with  the  ten  pounds  (or  the  ten  poanda, 
minus  the  price  of  the  raw  materisl), 


EFFEOTS  OF  MAOHDfBBT  ON  THE  WXLVlBE  OF  THE  ULBOUBINft  GLASSES.     387 


joBt  as  I  had,  and  so  oo,  through  what'* 
ever  successiye  hands  it  may  pass.  But 
let  us  consider  the  case  (which  is  by  far 
the  most  probable  and  likely  to  occur  in 
real  business),  in  which  my  ten  pounds 
is  spent  on  some  article,  the  proauction 
of  which  is  the  joint  result  of  machinery 
and  human  labour ;  as,  for  instance,  the 
silk  goods  would  be.  Here,  then,  we 
have  at  least  an  employment  and  a  sup- 
port for  some  of  the  operatives.  But 
whether  the  whole  of  the  dismissed  cloth- 
workers  will  be  wanted  to  produce  the 
increased  supply  of  silk  for  me  and  all 
the  rest  of  the  public,  or  only  a  part,  will 
depend  on  the  proportion  in  wnieh  the 
two  elements — ^bands  and  machinery- 
enter  into  the  silk  manufacture. 

And,  here,  we  come  upon  the  subject 
of  "fixed  and  circulating  capital,*'  which 
we  must  therefore  examine.  Most  of 
your  readers  are,  no  doubt,  familiar  with 
these  terms :  it  may  be  sufficient  to  say, 
that  by  **  fixed  capital,"  is  meant  such 
things  as  machinery,  warehouses,  tools, 
and  implements,  &c.,  &c.,  and  by  **  cir- 
culating*' capital,  the  amount  paid  in 
wages,  in  raw  materials,  &c.,  the  latter 
kind  of  "  capital**  being  consumed  in 
the  course  of  the  manufacture,  and  hav- 
ing to  be  replaced  out  of  the  sale  of  the 
exact  quantity  of  goods  which  they  make ; 
whereas  the  machinery,  warehouses,  &c., 
need  not  be  replaced,  or  their  oost  re- 
imbursed out  of  the  sale  of  the  goods 
produced  during  the  same  period. 

The  following  extract  is  from  the  ar- 
ticle **  Machinery'*  in  the  **  Cyclopsdia 
of  Political  Knowledge**  (a  re-publication 
of  articles  from  the  Penny  Cyclopmdia 
of  the  Useful  Knowledge  Society). 

"Sappoie  a  man  to  have  a  capital  of 
10,000/.,  which  he  is  expending  aDnaally 
upon  labour  in  a  particaUr  trade,  and  that 
his  profits  are  tea  per  cent.,  or  1000/.  a 
year.  Each  year  his  whole  capital  is  ex- 
pended, and  his  means  of  accumnlation  are 
thus  restricted  to  a  portion  of  liia  annual 
profits  only.  Bat  let  him  invent  a  machine 
to  facilitate  his  basinets,  and  his  position  is 
immediately  changed.  If  this  machine 
should  cost  5000/.,  and  the  other  5000/.  be 
still  expended  in  labour,  he  may  be  said  to 
have  sated  one-half  of  his  entire  capital  in 
m  single  year )  far  instead  of  spending  the 
whole  of  it,  aa  before,  in  labour,  he  ia  pos- 
sessed of  a  darable  proparty,  which,  at  a 
amaU  annoal  cost,  wiU  last  for  ten,  or  pro- 
bably twenty  years.  Nor  can  it  bo  said,  that 
thia  saving  is  effseted  at  the  expense  of 


labonrt  for  the  owner  of  the  machine  is 
placed  in  a  new  position  in  respect  to  his 
profits,  which  prevent  him  from  securing  to 
himself  the  difference  between  the  amount 
paid  now,  and  that  previously  paid  for  labour. 
To  gain  a  profit  of  ten  per  eent,  it  had  been 
neoeasary  for  him,  before  the  invention  of 
the  aaaehine,  to  rtaliae  11,000/.  annually, 
being  his  wkiole  oapttal  and  the  profit  upon 
itt  but  now,  in  order  to  obtain  the  sama 
profit,  it  is  snffioieafc  if  he  realise  6t500/. 
only :  vis.,  500/.  profit  upon  his  fixed  eapi- 
tal  of  5,000/.;  and  500/.  for  repairs  and  wear 
and  tear,  calculated  at  ten  per  cent. ;  and 
5,500/.  to  replace  the  sum  spent  upon  labour, 
with  a  profit  of  ten  per  cent.  He  would 
realise  the  whole  11,000/.  aa  before,  if  he 
were  able ;  but  he  is  restrained  by  compe- 
tition, which  levels  the  profits  of  trade.  For 
some  time  he  will  most  probably  obtain 
more  than  ten  per  cent,  profit,  and  so  long 
as  he  is  able  to  do  this,  his  means  of  acea- 
molatlng  fresh  capital  In  addition  to  his 
machine,  will  be  increased,  which  capital 
will  be  expended  upon  additional  labour. 
But  when  his  profits  have  been  reduced  to 
their  former  level  by  competitions,  society 
has  gained  iu  the  price  of  his  goods  4,500/. 
a  year,  being  the  difference  between  1 1 ,000/. 
formerly  realized  by  bim,  aad  6,500/.  his 
present  return.  But  is  this  amount,  thus 
gained  by  society,  lost  to  the  labourer? 
Unqueationably  not.  As  a  consumer  he 
participates  in  the  advantage  of  low  prices, 
while  the  amount  saved  by  the  community 
in  the  pnrchase  of  one  commodity,  must  be 
expended  upon  othera  which  can  only  be 
produced  by  labour.  It  cannot  be  too  often 
repeated,  that  all  capital  ia  ultimately  ex- 
pended upon  labour ;  and  whether  it  be  ac- 
cumulated by  individuals  in  large  sums,  or 
distributed  in  small  portions  throughout  the 
community,  directly  or  indirectly  it  passes 
through  the  hands  of  those  who  labour.  If  a 
manufacturer  accumulates  by  means  of  higher 
profits,  he  employs  more  labour;  if  the 
community  save  by  low  prices,  they  employ 
more  labour  in  other  forms.  So  long  as 
the  capital  is  in  existence,  it  is  certain  to 
have  an  infiaence  upon  the  general  market 
for  labour." 

There  are  some  Important  considera- 
tions, however,  absolutely  essential  to  be 
taken  into  account,  before  any  decision 
can  be  come  to  on  the  effects  of  '*  fixed,** 
as  diiitlnguished  from  *'  circulating**  ca- 
piul  on  the  working  classes,  to  which  the 
writer  of  the  above  artiele  has  not  ad- 
verted :  to  these  w\&  shall  next  proceed. 


A.H. 


(7b  (e  con/ifiMecf.) 
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Sir, — As  far  as  my  professional  en- 
gagements will  allow,  I  have  been  direct- 
ing some  little  consideration  to  the  con- 
struction of  the  Britannia  Tubular  Bridge 
over  the  Menai  Straits,  and  have  come 
to  the  conclusion  that  a  modification  of 
it  might  be  most  advantageously  em- 
ployed in  the  formation  of  railways  and 
common  roads,  for  crossing  deep  rivers, 
ravines,  &c. 

Like  many  other  great  improvements, 
the  tubular  bridge  is  extremely  simple, 
each  passage  or  roadway  being  nothing 
more  than  an  immense  girder,  which  is 
made  hollow  for  the  double  purpose  of 
rendering  it  light,  and  allowing  the 
trains  to  pass  through  it— or  rather,  I 
might  say,  singular  as  it  will  no  doubt 
appear,  the  girder  is  made  hollow  for 
the  purpose  of  diminishing  the  weight, 
and  advantage  has  been  taken  of  the 
circumstance  to  admit  the  trains  through 
it. 

Now  the  plan  I  propose  is,  to  adopt 
the  girder  principle  a//o^eM«r— that  is, 
to  construct  a  girder  of  an  iron  frame- 
work, in  which  the  several  parts  should 
be  connected  together  with  angle  pieces, 
and  the  whole  covered  with  boiler  plates, 
in  precisely  the  same  manner  respecting 
matters  of  detail  that  Mr.  Stephenson, 
with  the  intelligent  and  truly  valuable 
assistance  of  Mr.  Fairbairn,  has  erected 
the  tubes  of  the  Britannia  Bridge. 

The  depth,  however,  I  propose  to  give 
to  the  girder,  would  not  l>e  uniform 
throughout  its  entire  length,  as  is  the 
case  in  that  bridge,  but  would  be  greatest 
in  the  middle,  and  be  somewhat  dimi  • 
nished  near  the  points  of  support  accord- 
ing to  the  most  approved  form  of  the 
more  modern  girders.  In  this  way  a 
great  saving  of  material  would  be  effected ; 
there  would  consequently  be  a  corre- 
sponding diminution  of  weight  without 
losing  one  iota  of  available  strength. 
So  that  the  integral  parts  composing  the 
girder  might  be  proportionably  reduced 
in  dimension,  as  it  is  clear  that  they 
would  have  less  to  support. 

Girder  bridges  might  in  this  way  be 
constructed  much  more  economically 
than  could  have  been  at  first  supposed. 
Nor  would  the  advantages  of  this  form 
of  girder  be  limited  to  a  saving  of  ex- 
pensci  as  I  propose  to  make  the  roadway 


on  the  upper  surface  of  the  girder,  pass- 
ing over  it  by  two  slight  inclines  meeting 
together  and  attaining  their  wMunmum 
height  at  its  centre,  so  that  trains,  traffic, 
&c.,  would  go  over  the  girder,  instead 
of  pasting  through  its  interior.  This 
arrangement  would  have  all  the  advan- 
tages of  the  new  system  as  far  as  strength 
is  concerned,  while  it  would  obvious!/ 
be  much  more  agreeable  to  travellers, 
who  would  thus  be  enabled  to  admit  c 
the  country,  which  is  generally  well 
worth  seeing  in  localities  where  such 
viaducts  are  required,  instead  of  being 
excluded  from  the  light  of  day,  and 
doomed  to  imprisonment  in  the  interior 
of  a  smoky  tunnel.  In  making  this  sug- 
gestion through  the  medium  of  yonr 
widely- circulated  periodical,  I  cannot 
conclude  without  saying  that,  in  so 
doing,  I  would  not  wish  to  be  supposed 
for  a  moment  to  undervalue  the  inde- 
fatigable labours  of  Messrs.  Stephenson 
and  Fairbairn,  which  have  been  crowned 
with  such  splendid  success  in  the  erec- 
tion of  a  gigantic  monument  which  naay 
fairly  be  considered  as  the  greatest  won- 
der of  our  age ;  on  the  contrary,  I  look 
upon  them  as  additional  links  in  the 
chain  which  will  connect  past  and  pre- 
sent discoveries  with  future  improve- 
ments. In  these  days  of  railway  speed 
and  telegraphic  dispatch,  we  cannot 
remain  stationarv  for  any  length  of  time, 
and  therefore,  whenever  a  movement  has 
been  made  in  advance,  the  impetus  car- 
ries us  still  further  forward.  Mind  has 
its  vis  inertia  as  well  as  matter,  and 
when  both  are  set  in  motion  in  the  same 
direction,  it  is  difficult  to  say  into  what 
improved  paths  it  will  lead  us :  for  who 
will  venture  to  affirm  that  we  have 
arrived  at  the  nepku  ultra  of  perfection  ? 
Every  progressive  advance,  then,  made 
in  the  right  direction,  is  so  much  gained 
— ^it  is  an  additional  portion  of  the  road 
constructed,  which  enables  us  to  proceed 
further  on  our  way;  but  we  have  not 
yet  arrived  at  the  goal. 

I  am,  Sir,  yours,  &e., 

Wm.  H.  V.  Sanmt, 

Civil  Engii 

Eoyal  Hibernian  Hotel,  Dublin, 
April  20,  1850. 
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THB  POBTLAND  BARBOUR  OF  RBFUOB.— 
OPINIONS  OF  SIR  SAMUEL  BBNTHAM  ON 
TBB  COMPARATIYB  BFFIOIBNCT  OF  NA.- 
▼AL  AND  MILITARY  ARMAMBNT8. 

The  petition  presented  by  Lord  Port- 
man  to  the  House  of  Lords  on  the  2dth 
nit.,  relative  to  the  works  now  executing 
off  the  Isle  of  Portland,  asserts  that  the 
defences  intended  are  not  sufficient  for 
the  protection  of  the  Harbour  of  Refuge. 
Their  sufficiency  or  insufficiency  seems 
to  depend  materially  on  n  question  that 
has  been  but  little  considered — ^namely, 
whether  our  harbours  and  our  coasts  can 
be  most  effectually  and  most  economi- 
caily  protected  by  military  works  on 
land,  or  by  "  the  wooden  walls  of  old 
England  P  **  But  whether  by  the  one  or 
by  the  other,  as  the  sufflciencj  of  the 
defence  and  the  moderateness  of  its  cost 
depend  either  on  engineering  skill  or 
naTal  architectural  talent,  the  question 
appears  to  be  a  suitable  one  for  discus- 
sion in  your  columns. 

Captain  Sir  T.  Hastings,  President  of 
the  Commission,  in  1844,  appointed  "to 
investigate  the  state  of  defence  in  which 
the  naval  arsenals  were  placed  at  that 
time,"  made  this  statement  to  the  Select 
Committee  of  the  House  of  Commons, 
1848,  on  the  part  of  the  Commission : — 
<*  We  came  to  the  conclusion,  after  much 
consideration,  that  it  would  be  desirable 
and  wise  to  protect  the  principal  naval 
ports,  and  to  give  such  a  defence  to  the 
principal  commercial  depots — three  or 
four  of  them — as  would  prevent  any  in- 
cursive  attack  ;  but  when  wc  considered 
the  totally  defenceless  state  of  the  coast 
in  general,  we  thought  it  would  be  desi- 
rable and  wise  that  the  protection  of  this 
country  should  rest  principal^  on  mari- 
time  defence ;"•  and  further— "We 
consider  that  a  provision  of  ships,  pro- 
pelled by  steam  power  and  screws,  would 
be  made  at  a  much  smaller  expense  than 
any  ordnance  works  could  be  prepared 
to  give  eaual  security  to  the  localities  I 
have  spoken  of,  namely,  Stokes'  Bay, 
Southampton^  the  Isle  of  Wight,  and 
the  Island  of  Portsea."t  By  his  answers 
to  subsequent  questions,  it  further  ap- 
peared that  the  Commission  recom- 
mended steam  guard  ships  for  the 
defence  of  places  other  than  those  above 
mentioned ;  and  he  afterwards  added — 


•  Qaety  976S. 


t  Query  9765. 


"looking  to  our  mariiime  superiority  aa 
the  real  defence  of  the  country.** 

Sir  Samuel  Bentham,  though  he  also 
considered  it  to  be  prudent  that  our  ^eo^ 
arsenals  should  be  protected  by  ordnance 
works,  was  yet  convinced  that  mariiime 
defence  was  the  surest  and  the  cheapest 
for  them,  as  well  as  for  our  minor  ports 
and  for  the  whole  line  of  our  coast.  He 
himself  had  obtained  his  rank  of  briga- 
dier-general in  land  service,  and  was 
therehy  the  more  competent  and  the 
more  impartial  judge  of  the  comparative 
efficacy  of  land  and  maritime  aefences 
on  a  sea-coast.  His  oommunicationa 
with  First  Lords  of  the  Admiralty  on 
the  subject  of  coast  defence  were  manv, 
but,  on  political  grounds,  were  mostly 
verbal.  Several  of  the  notes  and  obser- 
vations are,  however,  still  extant  which 
he  had  made  for  his  own  use ;  they  are 
generally  detached,  but  in  the  following 
selection  of  them,  although  his  own  im- 
pressions have  been  retained,  an  attempt 
has  been  made  to  ffive  them  a  certain 
degree  of  order  in  their  sequence : — 

**  The  question  of  the  protectioa  of  oar 
coasts  and  harboui— as  whether  by  foftiil- 
catioDs  on  land  or  by  a  naval  force— is  of  a 
military  nature,  labject  to  all  the  political 
diseusaioni  respecting  the  land  and  the  nsTal 
force  of  the  country ;  bat  the  elements  on 
which  a  decision  might  be  groonded  seem 
resoltable  into  the  cost  of  the  defence,  the 
comparative  efficiency  of  the  diiferent  modes 
of  protection,  and  the  collateral  adTantages 
derivable  from  them  respecti? ely. 

*'  In  a  ooantry  like  Great  Britain,  which 
cannot  be  attacked  bat  by  sea,  bnt  which  is 
vulnerable  along  the  whole  of  its  extensive 
eoasta, — a  country,  the  commerce  of  which 
extending  to  all  parts  of  the  world,  requires 
for  its  protection  an  immense  naval  force,— 
it  is  a  force  of  that  description  that  can  most 
econemloally  as  well  as  safely  be  looked  to 
for  the  protection  of  Its  shores.  At  that 
awful  period — ^if  ever  it  should  arrive — 
when  an  enemy  might  have  made  good  a 
landing,  and  overcome  oar  land  forces  in 
the  vicinity,  fortified  places  might  here,  as 
on  the  continent,  afford  places  of  safe 
retreat  for  oar  discomfited  troops;  land 
fortifications  may  also  be  oonsidered  as  sot 
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•  iDperflnoni  precautioii  to  be  taken  in 

regard  to  our  great  naTal  and  military  arse- 
nals ;  but  for  harbours  and  roadsteads  where 
ships  are  to  lie,  ships  afford  the  most  appro- 
priate protection. 

''As  to  eost,  eonsidering  ships*  simply 
as  bamelu,  they  might  be  constmeted  and 
kept  ap  at  a  less  expense  than  an  equal 
amount  of  accommodation  for  men  in  a  for- 
tified place;  although  less  sleeping-room 
might  be  allotted  to  eaeh  man  afloat  than 
would  be  proTided  in  barracks  on  shore,  yet 
by  appropriate  means  of  Tentilation,  the 
floating  barrack  might  be  more  airy  and 
wholesome  than  a  larger  space  in  a  building 
on  shore.  As  such  floating  barracks  would 
not,  howerer,  afford  much  room  for  military 
exercise,  they  would,  of  course,  be  placed 
contiguous  to  a  wharf,  and  troops  could 
repair  for  exercise  to  a  parade  on  land: 
there  need  to  be  no  greater  delay  or  diffi- 
culty in  going  to  and  fro  for  meals  or  exer- 
cise than  in  going  to  and  fro  to  buildings  on 
land.  The  cost  of  artillery  on  board  ship 
would  be  materially  less  then  an  equal 
amount  of  it  in  a  fortified  place  on  land ; 
the  floating  barrack  being  itself  the  fortifi- 
cation, the  outlay  for  masonry  or  earthwork 
in  land  fortifications  would  be  wholly  Bared. 
The  annual  cost  to  the  nation  of  ordnance 
works  is  nerer  taken  Into  account — no  more 
in  this  instance  than  in  any  other,  where  the 
interest  of  money  sunk  in  a  work  has  to  be 
paid  half-yearly,  now  and  for  ertr. 

*'  As  to  the  comparative  efficiency  of  a 
fbrt  and  of  a  floating  armament  for  the 
protection  of  ships  in  a  harbour,  the  fixed 
fortification,  howerer  well  designed,  can 
only  protect  the  space  within  the  range  of 
its  guns — all  beyond  is  open  to  the  enemy ; 
while  all  within  the  harbour  is  eiposed  to 
the  fire  of  our  own  artillery  should,  by 
chance,  any  adTcrse  vessel  ha? e  effected  its 
entrance  to  the  harbour,  so  that  on  such  an 
cTent  the  fire  of  the  fort  must  cease.    The 


•The  term  ship,  strictly  speakinfr.  is  appUed 
only  to  oertAin  of  the  larger  descriptions  of  navi- 

SLble  vessels ;  but  there  not  being  any  short  name 
duslve  of  all  navigable  vessels,  the  term  ship  is 
and  in  this  paper  as  oomprehondiag  seafoing 
Teasels  of  every  description. 


floatiiig  nrmamont,  on  tiie  Mntrary*  belif 
locomotive,  can  proceed  to  any  pdlnt  that 
may  be  attacked;  a  long  line  of  defenee 
may  be  formed  by  its  means,  or  its  whole 
force  oan  be  concentrated  to  repel  any  for- 
midable deraonstiation.  Nor  should  it  be 
forgotten,  that  it  is  not  only  tbe  abedlute 
safety  of  inerehanttnen  In  harbonr  thai 
should  be  looked  to — the  people  should  be 
saved  the  horrors  of  immediate  warfsre. 
Floating  fortificationst  on  the  approoah  of 
an  enemy,  can  go  out  to  sea  and  omnbat  the 
invading  enemy,  ere  he  approaehes  a  har- 
bour's mouth.  A  ship,  too,  cati  choose  its  po- 
sition, so  as  to  bring  its  guns  to  bear  upon  an 
enemy  on  different  sides,  or  at  different 
points  and  distances ;  whereas  from  a  fixed 
fortification,  the  position  of  its  artillery  and 
its  range  are  limited. 

"  But  the  collateral  advantages  of  a  float- 
ing fortification  are  the  most  important. 
Supposing  ordnance  works  to  perfectly  pro- 
tect ft  harbour,  their  usefulness  there 
whilst  the  services  of  floating 
have  ho  limit  but  want  of  water  to  float  a 
sea-going  vessel.  If  danger  be  at  home, 
vessels  to  protect  us  may  be  kept  on  our 
own  shores,  and  at  any  part  of  them  most 
requiring  protection  ;  or  those  veseds  may 
be  sent  to  combat  an  enemy  on  the  open 
sea,  or  to  destroy  his  armament  in  his  own 
ports.  Nor  does  the  general  usefulness  of 
floating  fortifications  terminate  with  defence 
of  home:  if  not  wanted  for  such  servioe, 
they  are  competent  to  tluit  on  foreign  sta- 
tions. Vessels  that  we  poeeess  already,  are, 
many  of  them,  suitable  for  this  diversity  of 
employment,  though  it  must  be  admitted 
that  our  vessels  of  war  are  susceptible  of 
great  improvement." 

In  compliance  with  the  recomraenda- 
tion  of  the  Comniiesion  to  inquire  into 
the  state  of  the  national  defence^  ehipe 
of  the  line  and  frigates  have  been  fitted 
with  steam  apparetus  and  screws  for  the 
proteetion  of  the  harbours  in  ttie  Chan- 
nel ;  the  expense  of  the  alferatimi  was 
CDonnotts — tnat  of  the  filenheim  about 
6d,000f.}  and  it  has  been  asserted  that  by 
the  alteration  she  has  been  spoilt  as  a 
sea -going  vessel.  But  it  was  a  different 
description  ofTessela  thatSlrSMBvd 
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M  ftnxious  to  see  introduced  for  co^t 
defeooe,  nttnely,  those  of  A  shallow 
draught  of  water,  but  arraed  with 
artillery  of  great  calibre.  The  expedi- 
ency of  this  measure  rests  oil  a  faet 
whieh  but  by  him  has  been  little  ad- 
verted to  in  arraiigements  for  coast  de- 
fence, namely,  the  great  length  of  our 
coast,  and  the  number  of  Our  harbours 
where  only  vessels  drawing  but  little 
water  can  approach.  In  his  letter  to 
Earl  SpenCer,  January,  1798, — a  time 
when  a  French  invasion  seemed  im- 
minent, and  when  it  Was  threatened  to 
be  by  small  craft,  his  second  query  ran 
thus : — **  In  some  parts  of  the  coast,  and 
in  the  small  ports  situated  between  the 
large  ones,  is  not  the  shallowness  of  the 
water  such  as  to  indicate  the  expediency 
of  arming  small  shattow  vessels,  and 
employing  them  for  the  protection  of 
those  intermediate  points  which  cannot 
be  attacked  by  any  other  but  by  small 
vessels,  and  where  even  our  sloops  of 
war  cannot  approach  for  the  purpose  of 
defence?"  His  eighth  query  was — 
"  Does  not  the  efficacy  of  the  mass  of 
our  naval  force  depend  {etBieris  paribus) 
partly  upon  the  destructiveness  of  the 
shot  it  is  employed  to  discharge,  partly 
on  the  promptitude  with  which  the 
vessels  of  which  it  is  composed  can  be 
brought  to  act,  upon  any  part  of  the 
coast  on  Which  an  attempt  happens  to  be 
made?"  His  ninth  query — "Among  all 
those  small  ports,  such  as  Yarmouth, 
Rarosgate,  Dover,  &c.,  is  there  any  one 
that  would  not  admit  of  vessels  capable 
of  mruniingcarronades  of  an^  calibre  ?  '* 
Throughout  Sir  Samuers  official  cor- 
respondence on  naval  armament,  his 
{)ublications,  and  the  manuscripts  he  has 
eft,  it  is  exhibited  that  shallowness  of 
draught  of  water  is  the  quality  which 
most  renders  a  vessel  of  war  suitable  for 
the.  greatest  variety  of  purposes,  and  that 
that  quality  does  not  prevent  a  vessel 
from  being  armed  with  artillery  of  the 
most  destructive  kind  ;  he  knew,  from 
his  own  experience  at  Otch^koff,  that 
shallow  vessels,  so  armed,  wei*e  compe- 
tent to  the  destruction  of  ships  of  the 
line  brought  by  the  enemy  against  a 
fortified  place  ;*  consequently  that  they 

*  See  "  United  Service  Jonmal"  1S29,  l^art  It., 
p,  39S.  The  fiocUta  which  Sir  Samuel  had  flUad 
out,  aad  which  oonsiited  of  tmall  craft  and  plea- 
•ure  barges  for  river  navigation,  but  which  he  had 
itmtH.  With  erdAiBc*  "  thMwing  ahella,  eareafaee. 


might  be  depended  on  for  the  protection 
of  our  harbours  from  attacks  by  sea: 
besides  this  kind  of  service,  he  consi* 
dered  that  it  is  shallow  vessels  only,  that 
can  protect  the  multitude  of  eottages 
and  noble  mansions  that  enrich  and  em- 
bellish the  land  along  the  whole  length 
of  our  shallow  coasts.  Since  the  intro- 
duction of  Steam  navigation,  he  con- 
ceived, too,  that  hostile  attacks  are  much 
more  likely  to  be  directed  against  our 
lesser  ports  and  harbours  than  against 
the  great  ones ;  so  that,  looking  to  coast 
defence  in  general,  a  given  sum  of  money 
expended  for  the  production  of  power- 
fully-armed vessels ;  would  be  infinitely 
more  eflectlve  than  if  sunk  In  ordnance 
works. 

A  measure  which,  from  first  to  last, 
he  never  wearied  in  advocating,  was 
that  of  arming  vessels  with  ordnance  of 
large  calibre.  It  has  of  late  been  adopted 
to  a  great  extent,  but  without  adverting 
to  his  many  official  representations  on 
the  subject.  The  construction  of  our 
vessels  of  war  has  been  improved,  too, 
by  the  fundamental  principles  of  me- 
chanics having  been  better  attended  to 
than  formerly;  but  there  seems  room 
still  for  great  amendment  in  this  respect, 
so  that  the  talents  of  your  mechanical 
readers  generally  might  be  turned  to 
good  account  by  pointing  out  how  the 
parts  of  a  navigable  vessel  might  be  tnost 
scientifically  combined.  It  is,  however, 
the  adaptation  of  a  vessel  of  war  to  the 
performance  of  the  greatest  possible 
variety  of  services  that  ofiers  the  widest 
field  for  improvement,  and  for  the  exer- 
cise of  superior  observation,  reasoning, 
and  skill. 

The  following  indications  of  some  of 
the  qualities  desirable  in  vessels  of  war, 
are  extracted  from  Sir  Samuel's  manu- 
scripts, and  from  his  published  though 
unattainable  works.  These  desiderata 
are  far  from  a  complete  enumeration  of 
the  qualities  desirable,  but  they  may 
serve  as  a  skeleton  to  be  filled  up  by 
some  one  of  the  present  day. 

/'  In  investigating  the  general  efficiency 
of  the  vessel  of  war"  *  •  ♦  *«  it  Beems  nc- 
cessary  to  note  the  several  services  which 
may  be  required  from  vessels  subservient  to 
warfare : — 


and  shot  of  the  largest  sfse/'  took  one  Tnrkish 
ship  of  the  line,  including  which,  eleven  ihipt  ot 
the  line  were  that  day  taken,  sank,  burnt,  or 
destroyed  by  hit  flotilla. 
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Phillip's  fibe  anniriiatob. — ^becekt  expebdceiits. 


"  1.  DiitraMAng  the  enemy  on  bis  own 
coasts,  in  bis  own  ports,  harbours,  or  inte- 
rior waters,  or  on  the  open  sea. 

'*  2.  The  defence  of  the  oonntry  against 
hostile  attacks. 

**  3.  Distressing  the  enemy  by  taking  his 
commercial  yessels,  or  by  preventing  the 
nayigation  of  them. 

'*  4.  Protection  of  the  commerce  of  our 
own  country. 

"5.  Prerenting  contraband  trading. 

"  6.  The  conveyanoe  by  sea  of  the  pet' 
toimel  and  of  the  materiel  required  either 
for  land  or  naTal  warfare. 

"  7.  The  couTeyance  of  stores  to  or  from 
foreign  parts,  or  to  different  points  of  our 
own  shores. 

**  8.  The  oonreyance  by  sea  of  non- mili- 
tary persons. 

"  9.  The  transmission  of  orders  or  intel- 
ligence. 

"  The  desiderata  in  a  vessel  of  war  are: — 

"1.  Warlike  force. 

**  2.  Accessibility  to  all  places  to  which 
navigation  can  be  extended. 

"  3.  Power  of  locomotion. 

"4.  Form  best  suited  to  locomotion. 

"  5.  Spaciousness  for  stowage,  and  for 
the  accommodation  of  the  pereomnel, 

**  6.  Dispatch  in  preparation  of  the  vessel 
itself  when  wanted  for  service,  and  in  bring- 
ing it  into  the  circumstances  most  favour- 
able for  action. 

'*  7.  Readiness  at  all  times  for  action. 

"  8.  Strength  of  structure. 

**9.  Protection  against  an  enemy's  shot 
to  the  hull,  to  the  men,  to  the  means  of 
locomotion. 

"  10.  Continuance  of  eiBciency  from  the 
durability  of  the  component  parts  of  the 
vessel  and  its  equipment. 

"  11.  Power  of  long-continuance  on  a 
station  without  having  recourse  to  a  port 
for  repairs  or  for  supplies. 


FHZLLIP  8    riRK    ANNIHILAT0&.— RKCUNT 
BXPBR1MBNT8. 

Sir, — Three  somewhat  notable  experi- 
ments have  been  recently  made  with  the 
(so-called)  ^reofintAtVa/or,  the  result  of 
which  it  is  desirable  to  place  on  record 
in  your  pages,  confirming,  as  these  ex- 
periments do,  in  a  very  remarkable  man- 
ner, the  opinions  expressed  by  some  of 
your  correspondents,  of  the  very  limited 
usefulness  (or  uselessness)  of  this  so 
much  be-puffed  invention. 

It  having  been  determined  to  give  Mr. 
Phillip's  annihilator  a  fair  trial  at  Trent- 
ham,  the  teat  of  his  grace  the  Duke  of 


Sutherland,  a  temporary  ereetioD  was 
made  in  the  park  for  that  purpose,  and 
furnished  with  a  proper  store  of  com- 
bustibles. In  order  that  no  mistake 
might  mar  the  matter  at  the  meeting,  a 
rehearsal  was  had  in  the  morning,  on 
which  occasion  the  annihilator  proved  in- 
efficacious, owing,  as  it  was  said,  to  the 
operator  going  to  the  leeward  of  the  fire, 
a  stiff  gale  blowing  at  the  time.  In  the 
afternoon,  the  grand  display  came  off  in 
the  presence  of  numerous  spectators,  but 
the  annihilator  again  proved  uneqnal  to 
the  task  assigned  to  it,  and  the  TreDtham 
fire-engvM  was  called  in  to  finish  the 
business. 

Another  experiment  came  off  at  the 
Great  Western  Railway  station,  in  con- 
sequence of  its  having  been  proposed  to 
furnish  the  guards  with  annihilators  for 
the  purpose  of  extinguishing  fires  in 
trains.  Previous  to  giving  an  order, 
however,  a  demonstration  was  demanded, 
and  a  truck  was  loaded  with  packing- 
cases,  &c.,  to  represent  a  truck  of  goods 
in  transitu,  and  ignited ;  the  annihila- 
tor was  discharged  upon  the  burning 
mass  in  vain,  not  the  slightest  effect  being 
produced  upon  the  flames ;  and  the  rail- 
way Jire- engine  was  eventually  set  to 
work  to  extinguish  the  fire,  which  it  soon 
did. 

The  most  important  experiment,  how- 
ever, was  made  at  the  West  India  Docks, 
in  presence  of  several  of  the  Directors 
and  dock-officers.  A  large  shed  had 
been  erected  and  filled  with  old  wood, 
&c.,  well  calculated  to  make  a  "  good 
fire."  In  this  case  the  small  poruble 
annihilators  were  not  employed,  but  a 
large  two  -  wheeled  machine  of  great 
capacity,  built  by  Messrs.  Deanes  for 
street  use,  and  which  was  supposed  to 
be  capable  of  annihilating  a  conflagra- 
tion of  almost  any  magnitude  by  merely 
looking  at  it. 

Upon  this  occasion,  however,  the  fire* 
king  abundantly  vindicated  the  majesty 
of  his  law,  for  a  respectable  fire  being 
kindled,  the  two-wheeler  was  wheeled  up, 
and  commenced  discharging  a  large  body 
of  gas  upon  the  flames,  **  but  they  didn't 
mind  it  a  bit ;"  perhaps  it  was  laughing 
gas,  for  the  fire  laughed  at  the  annihila- 
tor— and  not  only  that,  it  took  hold  of  it 
and  shook  it,  and  but  for  the  dock  ^rt- 
engine,  the  annihilator  would  have  been 
'*  annihilated."  One  of  the  Directors 
afterwards  observed,  *'  I  have  now  more 
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faith  in  water  than  ever — and  none  in 
smoke  !** 

If  Mr.  Phillipfl  poasessed  the  slightest 
practical  knowledge  of  the  subject,  he 
would  never  undertake  such  experiments 
as  these,  knowing  that  he  stands  no 
chance  in  the  open  air,  where  the  rapid 
dilution  and  dispersion  of  the  gas — m- 
dependent  of  the  action  of  a  gale  of 
windy  or  the  immense  draught  always 
created  by  a  large  fire — ^renders  it  impos- 
sible to  extinguish  fire  in  such  situations. 

I  am  told  that  permission  has  been 
given  to  Mr.  Phillips  to  place  his  annihi- 


lator  upon  the  fire-escapes  of  the  Royal 
Society  for  the  Protection  of  Life  from 
Fire,  which  are  first  at  almost  all  nightly 
fires ;  as  also  to  place  an  annihilator  in 
charge  of  his  own  man  upon  the  West 
of  England  fire-engine,  all  which  ofi^ers 
of  practical  application  he  has  (I  think 
unwisely)  declined,  thereby  showing 
great  want  of  confidence  in  the  capabili- 
ties of  his  much  vaunted  plans. 

I  am,  Sir,  yoursi  &c., 

AntI-  COMBUSTIBLB. 

May  9th,  1850. 


TBS   HOLTHIAD  AND   DUBLIN   8TBAMBB8. 

T»ial  mimber  qf  MiU»  ran  ^  each  of  the  Holyhead  Steam^skipt,  Banshee,  Caradoc, 
lAeweHfn,  and  St.  Colwnba,  smee  the  day  of  Launch  to  May  11,  1850,  with 
the  aeerage  epeed  qf  each  .•— 


Commenced.  Miles. 

Banshee January  5,  1848   ..  42,000 

Caradoc  ....   April  4,  1848    ....  27,300 

Llewellyn   ..   May  3,  1848 28,500 

St.  Columba..  Mar.  1, 1848 36,600 


Average  speed. 

16  miles  per  hour. 
14*2  do. 

15*5  do. 

14  do. 


The  miles  run  include  trial  trips,  passages  round,  and  trips  on  the  Lirerpool  station. 

Ln. 
Dublin,  May  U,  1850. 


DISCUSSION  ON  RAILWAY  AXLBS,   AND   ON  TBI  STBUCTUBAL  OBANOBS  WBIOB  IRON  IS 
SUPPOSED  TO  UNDBROO  FROM  VIBRATION  AND  CONCUSSION. 

(From  Proceedings  of  the  Institution  of  Mechanical  Engineers,  April  24, 1850.) 


The  Chairman  then  said  the  adjourned 
discussion*  on  railway  axles  and  the  frac- 
ture of  iron  would  be  opened  by  reading  a 
few  additional  obierrations  by  Mr.  J.  £. 
McConnell. 

On  the  Deterioration  of  Railway  Axlee, 

In  opening  the  discussion  on  railway 
axles,  adjourned  from  the  last  meeting,  it 
will  be  only  requisite  to  refer  to  the  former 
papen  that  have  been  laid  before  the  Insti- 
tution on  the  form  of  axles  and  their  dete- 
rioration from  work. 

1st.  As  regards  the  proper  form  for  a 
railway  axle,  the  proportion  was  shown  in 
which  the  diameter  of  the  axle  should  be 
reduced  from  the  back  of  each  wheel  towards 
the  centre,  so  as  to  obtain  an  equal  strength 
throughout  the  length  of  the  axle,  to  resist 
the  strains  or  blows  to  which  it  is  suljected. 
This  was  tested  in  two  different  ways,  in  the 
one  case  by  a  steadily  increasing  pressure, 
and  in  the  other  by  the  blow  of  a  weight  of  1 7 
cwt.  falling  9i  feet ;  the  force  in  both  cases 
being  applied  at  the  same  point— namely. 


•  For  the  preceding  paper  of  this  discuitlon,  lee 
Mtdk.  Mag.,  Tol.  Li.,  page  465. 


at  the  outer  end  of  one  wheel  whibt  the 
opposite  wheel  was  fixed.  The  result  giren 
by  these  tests  was,  that  the  axle,  when 
shaped  in  the  proportion  ascertained  by  pre- 
yious  calculation  and  experiment,  was  bent 
into  a  nearly  uniform  cnrre,  showing  that 
the  object  of  obtaining  an  equally  propor- 
tioned strength  was  practically  accomplished. 
It  may  be  obseryed  also,  that  the  general 
experience  of  practical  engineers  engaged 
in  the  management  of  railway  rolling  stock 
appean  to  confirm  this  principle. 

2nd.  As  to  the  deterioration  that  takes 
place  in  axles,  and  the  change  in  structure 
caused  by  the  coune  of  working,  scTeral 
cases  were  instanced,  and  specimens  were 
laid  before  the  Institution  of  broken  railway 
axles,  showing  the  crystalline  appearance  of 
the  fracture.  The  writer  considered  that  a 
change  was  produced  from  a  fibrous  to  a 
crystalline  structure  by  the  effects  of  the 
concussion  or  jarring  that  the  axles  are 
subjected  to  whilst  running  on  the  rail- 
way; and  it  appeare  to  be  generally  con- 
sidered that  such  change  takes  place  to  a 
greater  or  less  extent  according  to  the  cir- 
cumstances, both  in  railway  axles  and  in 
many  other  cases  where  iron  is  exposed  to 
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coocaftiion  or  jarring,  though  Chet-e  may  be 
a  differenee  of  opinion  as  to  the  caiue  of  the 
change.  Another  striking  instance  of  the 
conversion  of  toagh  wrought  iron  Into  ft 
brittle  material  is  shown  in  the  chain  slings 
used  fbr  carrying  the  ban  daring  the  pro« 
cess  of  hammering  at  a  forge :  the  writer 
lately  had  an  opportunity  of  obsernng  a 
chain  which  had  been  in  use  fbr  this  par* 
pose,  and  had  become  -so  extremely  brittle, 
that  it  was  more  like  glass  in  its  texture 
than  the  tough  strong  iron  which  it  had 
been  when  first  made,  and  he  was  satisfied 
that  it  had  only  been  subjected  to  this  ex- 
treme jarring  action  for  a  few  months,  and 
had  not  been  otherwise  employed.  And 
further,  it  may  be  mentioned  as  a  circum- 
stance'of  common  occurrence  that  the  porter- 
bars  that  are  attached  to  the  blooms  whilst 
under  the  forge-hammer,  became  so  brittle 
with  the  constant  violent  jarring  to  which 
they  are  sobjected,  that  they  break  in  two 
after  a  very  moderate  amount  of  work  t  in 
these  instances  there  appears  to  have  been 
no  cause  but  the  jarring  or  concussion  to 
produce  the  change,  as  the  iron  was  sub- 
jected to  little  strain  in  proportion  to  its 
strength ;  and  the  same  may  be  observed  of 
several  of  the  instances  mentioned  before, 
in  one  of  which  the  wrought  iron  arms  of  a 
fly-wheel  were  jarred  loose  in  the  cast  iron 
rim,  and  broke  off  quite  short  from  the  rapid 
and  continued  violent  shocks  caused  by  the 
cam  striking  the  helve,  although  the  iron 
was  of  the  toughest  description  originally. 

In  railway  axles  there  can  be  no  doubt 
that  the  same  action  of  jarring  or  conous^ 
sion  is  in  force,  and  may  produce  corres- 
ponding effects  upon  the  strength  of  the 
iron;  and  that  point  at  the  back  of  the 
wheel  where  the  effect  of  the  jarring  is  con- 
centrated will  be  most  sensibly  changed. 
The  action  of  bending  a  piece  of  iron  back- 
wards and  forwards  will,  doubtless,  result 
in  its  fracture  at  the  weakest  point,  if  it 
be  carried  on  long  enough ;  and  it  becomes 
necessary,  therefore,  with  a  given  weight 
of  material  in  an  axle,  to  proportion  the 
strength  at  every  point  of  its  length,  so  that 
it  may  be  capable  of  resisting  the  breaking 
force  equally  throughout,  the  strength  being 
proportioned  so  as  to  cause  it  to  yield  aa 
uniformly  as  possible  at  every  point. 

A  badly  proportioned  axle,  which  was 
completely  unyielding  in  the  centre,  would 
be  more  affected,  both  by  the  bending  and 
jarring  forces  at  that  point  where  the  axle 
is  held  fast  in  the  boss  of  the  wheel,  whieh 
is  a  mass  aeting  as  an  anvil  to  break  it  over. 
The  tendency  to  break  at  that  point  having 
been,  of  oourve,  aggravated  by  the  obsolete 
practice  of  the  axle  having  a  square  eho«lder 
of  eonaldetable  aiseat  Ike  beee  of  tht  wh«Bl» 


initead  of  the  present  nsnid  plan  of  mokfaig 
the  least  possible  difference  in  the  diameter 
of  the  axle  at  that  port  for  the  purpose,  whh 
a  long  taper  countersunk  Into  the  wheel. 

It  is,  obviously,  very  desirable  that  wvry 
opportunity  should  be  taken  by  tlK>ee  who  are 
prootieally  engaged  in  the  workinf  of  rail- 
waye  to  investigate  the  Ibets  oonneetod  wiUi 
the  failures  of  axlee  in  proeesi  of  working, 
as  detatched  experimento,  however  eorefnUj 
and  impartially  oonducted,  cannot  faithfaUy 
represent  or  afford  result!  eorreeponding  to 
the  effects  of  the  various  strains  and  forees 
to  which  axles  are  subjected  whilst  working 
on  a  railway. 

The  CHA.I1LMAN  observed,  that  at  the  int 
disonsslon  on  this  subject  betook  the  liberty 
of  drawing  the  attention  of  the  measbew  lo 
the  extreme  eare  that  woe  neoeeeary  in 
coming  to  any  eoaelnaioa  as  to  n  molecnlor 
ehange  in  the  constitution  of  wrought  iron. 
He  thought  that,  although  there  were  a 
number  of  facts  and  statemente  on  record 
which  appeared  to  render  it  extremely  pro- 
bable that  some  change  did  take  place  In 
iron,  yet  that  it  only  amounted  to  a  change 
in  the  particles  in  their  relation  to  each 
other,  which  might  in  the  end  produce  a 
brtttleness  or  impart  a  crystalline  character, 
these  proofs  were  now  multiplied  in  number, 
but  he  thought  were  not  mach  increased  in 
pointedness,  if  ha  exoepted  the  experiment 
with  the  chain,  which  was  the  most  atriking 
and  marked  Instance  of  which  he  had  yet 
heard.  Hence  they  must  eeneeive  that  a 
change  takee  place  in  iron  if  aubjed  to  Tk 
bration ;  but  an  investigation  into  the  pre> 
cise  cause  of  the  ehange  would  require  more 
time  and  care  than  could  at  present  be  do- 
voted  to  it.  He  might  remark,  that  since 
their  last  meeting  he  had  turned  his  atten- 
tion to  ascertain,  If  possible,  whether,  any 
real  difference  exists  In  the  molecular  ar- 
rangement of  the  material  or  structure  of  a 
piece  of  iron  called  crystalline,  and  a  pieoe 
of  iron  called  fibrous  ;  and  for  this  purpose 
he  had  examined  them  under  a  powerful 
microscope,  and  it  would,  probably,  surprise 
the  members  to  know  that  no  real  difference 
could  be  perceived,  and  that  if  be  had  not 
previously  seen  with  the  naked  eye  the  spe- 
cimens called  fibrous  and  crystalline,  he 
should  not  have  been  able  to  distinguish  the 
one  from  the  other  in  the  microscope.  The 
best  specimen  he  could  select  of  the  kind 
called  fibrous,  exhibited  to  the  naked  eye  a 
liminal  arrangement  of  dark  and  light  llnei, 
but  the  light  line  composing  the  apparent 
fibre  were,  in  point  of  fact,  as  crystalline  ei 
the  other  kind  of  iron,  and,  therefbret  how* 
ever  fibrous  it  might  aopear.  it  was  eseentially 
a  crystalline  moss.    Even  iu  a  fketoivm^ 
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with  large  facets,  whidi  appeared  eitremely 
cryitalline,  when  one  of  the  crystals  was  ei- 
amined,  it  gave  much  the  same  appearance 
under  the  microscope  as  a  fibrous  surface  giTCS 
to  the  naked  eye  t  in  fact,  it  wonld  appear  to 
consist  of  bundles  of  fibres  broken  through  at 
certain  angles,  just  as  slate  was  obsenred  in 
the  quarries  to  break  in  particular  rhom- 
boidal  forms.  Now,  in  the  instance  of  slate, 
there  was  nothing  fibrous  or  crystalline ;  but 
owing  to  the  peculiar  arrangement  of  the 
particles,  it  exhibited  on  a^laige  scale  some- 
thing resembling  the  appearances  to  be  ob- 
seryed  in  iron — ^like  fibres  being  broken 
through  in  particular  planes. 

It  appeared  to  him  that  the  firacture  taking 
place  in  an  axle  at  particular  points,  might 
be  illustrated  by  reference  to  a  string  being 
thrown  into  Tibration.    There  were  certain 
points  of  the  string  called  nodesVhere  no 
motion  took  place,  because  the  action  on  the 
one  side  neutralises  the  action  on  the  other, 
and  the  particles  at  the  nodes  have  double 
duty  to  perform,  being  pulled  in  opposite 
directions  at  the  same  time;    hence  what 
might  be  called  the  nodes  in  the  axle  had 
great  action  upon  them,  and  this   might 
induce  a  crystalline  appearance,  although  it 
might  not  cause  much  change  in  the  strnc- 
tnre  of  the  iron.     It  appeared  to  him  a  mat- 
ter of  extreme  difficulty  to  conceive  a  change 
going  on  in  the  struclure  of  iron,  because 
it  would  involve  a  change  from  one  kind  of 
crystalline  structure  to  another,  which  was 
next  to  an  impossibility.     He  could  imagine 
that  a  number  of  particles  under  the  in- 
fluence of  vibration  might  in   time  jostle 
each  other  into  particular  forms,  and  become 
fibrous;    yet,   when    they    examine   most 
fibrous  iron,  they  will  find  it  already  crystal- 
line, which  involved  the  necessity  of  the 
molecules  leaving  one  form  of  crystal  and 
taking  ano^er.    It  would  be  well  for  the 
members  to  communicate  to  the  institution 
any  well-authenticated  facts  of  crystalliza- 
tion of  iron,  because  nothing  could  have  so 
important  a  bearing  on  the  structure  of  rail- 
way axles  as  the  means  of  tracing  fractures 
to  their  real  cause.    Peihaps  at  their  next 
meeting  he  might  have  the  pleasure  of  exhi- 
biting to  the  members  certain  microscopic 
results,  but  as  yet  he  had  not  given  the  sub- 
ject sufficient  censfderation  to  justify  him  in 
doing  so. 

Mr.  Adams  thought  that  the  appearance 
called  crystalline  was  caused  by  nothing 
more  or  less  than  a  bundle  of  fibres,  con- 
■isting  of  many  small  crystals  being  sheared 
off  square,  forming  one  face. 

Mr.  H.  Smitb  inquired  whether  the 
Chainnan  tliougfat  there  was  any  diffnmce 
of  strength  prcShioed*  If  they  took  tin  case 


of  the  common  gag  to  the  helve,  or  the 
prop  that  was  placed  under  it,  they  found  it 
became  crystalline  in  the  course  of  time,  and 
very  brittle,  though  quite  fibrous  at  first. 
So  also  in  the  case  of  the  chains  on  inclined 
planes,  they  broke  very  soon.  He  should 
like  to  know  whether  crystallized  iron  was 
not  weaker  than  fibrous. 

(7o  be  eonHnued.) 

8PB0IFIOATION8  OF  BNOLISH  PATSNT8  BN- 
ROLJbBD     DURING     THB    WCBK     BNDINO 

If  AT  16th,  1850. 

Enoch  Chambbrs,  of  Birmingham, 
Warwick,  smith.  Pbr  impropemmi^  in  tkt 
mannfacture  qf  wheeli.  Patent  dated  No- 
vember IO3 1849. 

Wheels  made  according  to  this  invention  are 
each  first  made  up  into  two  halves,  each 
half  consisting  of  one  half  of  the  ring  or 
felloe,  one  half  the  spokes,  and  one  half  of 
the  nave,  all  of  wrought  iron,  and  the  parti 
of  a  wheel  are  made  in  the  following  manner: 
For  each  half  of  the  nave  a  block  or  plate  of 
iron  is  forged  in  a  cylindrical  exterior  frame, 
with  a  flanch  or  projection  all  round,  and  this 
flanch  or  projection  is  to  be  drawn  out  by 
forging,  so  as  to  form  projecting  pieces  at 
those  parts  in  the  circnmferenee  where  the 
spokes  are  to  be  welded  on.     In  the  wheel 
shown  in  the  drawings  which  accompany  the 
specification  there  are  eight  spokes,  four  on 
each  half  wheel,  and  in  all  cases  this  con- 
strnction  of  wheel  requires  to  have  an  even 
number  of  spokes,  half  being  affixed  or 
welded  to  one  half  of  the  nave,  and  the  other 
half  of  the  spokes  being  fixed  to  the  other 
half  of  the  nave,   and  the  spokes    being 
placed  in  such  relative  positions  that  those 
of  the  one  half  ahall  come  into  the  spaces 
between  those  of  the  other  half.    The  prv- 
jection  or  flanch  being  thus  drawn  out  or 
forged  at  intervals  on  each  half  of  the  nave 
of  an  intended  wheel,  so  as  to  produce 
proper  projections  for  the  purpose  of  receiv- 
ing the  spokes  ;  the  spokes  are  to  be  welded 
on,  each  spoke  having  a  portion  of  the  ring 
or  felloe  of  the  wheel  forged  thereon,  the 
alternate  portions  of  the  felloe  or  ring  being 
on  the  two  half  naves  respectively ;  so  that 
when  the  two  are  brought  together,  and  the 
inner  surfaces  of  the  two  half  naves  are 
brought  together,  they  will  form  the  wheel. 
The  two  half  naves  are  to  be  brought  to 
a  welding  heat,  and  being  placed  one  on  the 
other,  in  the  position  above  described,  are  to 
be  welded  together  by  a  suitable  hammer  or 
press. 

The  patentee  prefers  to  use  a  steam 
hammer  for  this  purpose ;  and  the  parts  of 
the  felloe  or  ring  of  the  wheel  where  they 
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•ome  together  are  also  to  be  welded,  and 
the  tyre  Is  to  be  shrunk  on,  and  the  wheel 
completed.  The  centre  of  the  na^e  of  the 
wheel  is  to  be  cut  or  turned  out,  and  made 
suitable  to  receiTe  the  axletree,  as  shown, 
and  as  is  well  understood. 

Instead  of  welding  the  spokes  and  parts 
of  the  felloe  to  the  half  nares,  before  weld- 
ing the  half  naves  together,  the  spokes  and 
parts  of  the  felloe  may  be  welded  on  after- 
wards, but  the  former  method  is  preferred. 
In  the  preceding  description  special  refer- 
ence is  had  to  railway  wheels,  but  the  same 
method  of  construction,  it  is  stated,  is 
equally  applicable  to  wheels  for  common- 
road  carriages  and  wsgons. 

Clainu, — 1.  The  manufacture  of  wheels 
by  first  making  the  nave  in  two  parts  (diyided 
▼ertically)  each  having  half  the  number  of 
■pokes,  with  a  portion  of  the  felloe  attached 
to  each  spoke,  and  then  welding  together, 
the  said  two  half  nares,  after  which  the  tyre 
b  shrunk  on  as  usual. 

2.  The  making  of  wrought  iron  nares 
with  two  flanches  each  to  receive,  and  have 
welded  thereto,  one  half  of  the  spokes  of 
which  a  wheel  is  to  be  composed. 

Samuel  Brown  Oliver,  of  Deptford, 
Kent.  For  certain  improvementt  in  dyeing 
maiertMls.  (Communication  from  abroad.) 
Patent  dated  November  10,  1849. 

This  invention  consists  in  the  manufacture 
and  use  of  certain  mixtures  to  be  employed 
in  dyeing  woollen  fabrics,  or  fabrics  contain- 
ing a  mixture  of  wool. 

This  materials  employed  in  the  manufac- 
ture of  these  mixtures  consist  of  the  fol- 
lowing acids : — Sulphuric,  nitric,  arsenious 
boracic  acetic,  pyroligneous,  oxalic,  and 
tartaric  acids,  and  of  the  following  salts : — 
Chloride  of  sodium,  or  common  salt,  sal 
ammoniac,  chloride  of  magnesium,  chloride 
of  potassum,  sulphate  of  potash,  sulphate 
of  soda,  sulphate  of  magoesia,  oxalate  of 
potash,  acetate  of  potash,  acetate  of  soda, 
nitrate  of  soda,  nitrate  of  potash,  sulphate 
of  2inc  and  borax. 

The  mixtures  which  the  patentee  prefers 
—who,  at  the  same  time,  does  not  confine 
himself  to  the  exact  proportions  given,  be- 
cause, he  states,  variations  in  the  propor- 
tions, or  substitution  of  certain  of  the  ma- 
terials enumerated,  may  be  made,  so  as  to 
answer  the  purposes  for  which  these  mix- 
tures are  int'inded,  are  aa  follow : — 

Firet  Mixiure.-^lOO  parts  of  chloride  of 
sodium ;  300  parts  of  water ;  10  parts  of  sul- 
phuric acid  ;  3  parts  of  nitric  acid  ;  1  part 
of  arsenious  acid. 

Sec&nd  Mixture.-^lOO  parts  of  sulphate 
of  soda  or  sulphate  of  potash;  6  parts  of 
sulphuric  acid  ;  2  parts  of  nitric  acid. 


The  two  mixtures  above  mentioned — 
namely,  No.  1  and  No.  2,  are  not  to  be 
employed  in  grain  colours,  or  in  any  other 
colours  in  which  solutions  of  tin  are  present, 
but  the  mixturea  following,  namely,  Not. 
3,  4,  5,  6,  and  7,  may  be  employed  for  all 
colours,  including  grain  colours,  or  other 
colours  in  which  solutions  of  tin  are  pre- 
sent. 

T^rd  Mixiure.-^IQO  parts  of  sulphate 
of  potash  or  sulphate  of  soda ;  1  part  of 
sulphuric  acid;  3  parts  of  nitric  add;  6 
parts  of  yinegar,  or,  in  place  of  this,  2  parts 
of  purified  acetic  acid. 

Fourth  Mixture. — 100  parts  of  sulphate 
of  soda  or  sulphate  of  potash ;  6  parts  of 
sulphuric  acid;  3  parts  of  tartaric  acid 
(powdered). 

Fijtk  Mixture.'-lOO  parU  of  nitrate  of 
potash ;  30,  40,  50,  or  60  parts  of  sulphuric 
acid,  according  to  the  shade  required  ;  1000 
parts  of  sulphate  of  potash  or  soda. 

8ixth  Mixture.—lOO  parts  of  the  filth 
mixture;  3  parts  of  tartaric  acid  (pow- 
dered) ;  10  parts  of  acetate  of  potash. 

Seventh  Mixture. — 100  parts  of  sulphate 
of  potash  or  sulphate  of  soda ;  4  parts  of 
nitric  acid :  4  parts  of  acetic  acid ;  10  parts 
of  tartaric  acid  (powdered). 

The  materials  of  which  the  before  men- 
tioned mixtures  consist,  are  to  be  left  in 
contact  several  days. 

The  mixtures  before  mentioned,  or  other 
analogous  compounds,  are  to  be  prepared  in 
vessels  not  easily  acted  on  by  the  aubstaoces 
of  which  the  compounds  are  composed,  the 
substances  being  allowed  to  act  on  each 
other  until  [decomposition  and  admixture 
are  thoroughly  effected.  The  componnda 
are,  when  required  to  be  afterwards  dried 
by  natural  or  artificial  means,  reduced  to 
powder  in  a  mill  or  mortar,  all  which  is  said 
to  be  well  understood  by  practical  che- 
mists. 

The  before  mentioned  mixtures  may  be 
employed  in  dyeing  woollen  fabrics,  or  fab- 
rics in  which  a  mixture  of  wool  is  present, 
and  are  to  be  used  in  dyeing  in  the  same 
manner  as  cream  of  tartar  or  argol  is  now 
used,  the  same  if  eight  of  the  respective 
mixtures  being  taken  as  would  have  been 
taken  of  cream  of  tartar  or  argoi.  The 
mixtures  are  to  be  used  along  with  the  alu- 
minous or  other  mordants  in  the  ordinary 
operations  of  dyeing.  For  the  dyeing  of 
dark  colours,  the  mixtures  may  be  employed 
without  the  addition  of  other  mordants,  but 
for  ordinary  purposes,  they  are  employed  as 
a  substitute  for  cream  of  tartar  or  argoL 

Claim, — The  use  of  such  adds  and  salts 
when  combined  in  the  manner  and  for  the 
purposes  abore  described,  or  when  any  of 
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them  are  made  to  sabstitute  one  another  in 
■uch  mixtures  for  like  purposes. 

Robert  Parnall,  London,  clothier. 
For  a  new  ifutrument  for  facilUaiing  the 
alitehing  or  sewiKg  qf  woven  fabrice. 
Patent  dated  November  13, 1849. 

This  instrument  is  similtj:  to  an  ordinary 
screw-press.  On  the  bed-plate  is  fixed  a 
alab  of  wood,  whereon  several  layers  of  the 
fabric  to  be  pierced  are  laid.  The  top-plate 
is  attached  to  the  screw  and  carries  the 
cutter,  which  is  constructed  something  like 
a  comb  with  the  points  of  the  teeth  sharp 
pointed.  Behind  the  cntter  is  a  plate  which 
is  connected  to  the  top  plate  by  screws,  but 
is  free  to  slide  up  or  down — the  tops  of  the 
screws  resting  in  transversal  slots  cut  in  the 
top  plate  for  that  purpose.  The  lower 
surface  of  this  plate  is  made  to  project 
beyond  the  horizontal  plane  of  the  ex- 
tremities of  the  teeth  of  the  cutter  by  means 
of  a  spring  placed  between  it  and  the  top 
plate.  The  cutter  is  attached  to  the  top 
plate  by  rods  and  thumbscrews,  which  take 
into  transversal  slots  to  allow  of  the  lateral 
movement  of  the  cutters,  and,  when  two  are 
employed,  of  regulating  the  distance  between 
the  rows  of  stitches.  For  collars  or  wrist- 
bands the  cutters  are  arranged  so  that  the 
holes  may  be  punctured  in  a  line,  according 
to  the  desired  curve  or  angle.  The  slab 
should  be  of  such  a  nature  as  not  to  injure 
the  points  of  the  perforators  when  they  enter. 

The  modue  operandi  is  as  follows  : — The 
fabrics  are  arranged  upon  the  wooden  slab 
and  the  cutter  brought  down  by  turning  the 
handle  of  the  screw  so  as  to  cause  the  points 
to  penetrate;  after  which  the  cutters  are 
drawn  up  by  reversing  the  motion  of  the 
screw,  and  the  plate,  which  is  pressed  out- 
ward by  the  spring,  will  bear  against  the 
fabric,  keeping  it  down,  so  as  to  prevent  its 
rising  with  the  cutters,  and  allow  of  their 
being  freely  withdrawn  from  it.  The 
threads  are  then  passed  through  the  holes 
in  the  usual  manner. 

Claim. — The  construction  and  use  of  an 
instrument  having  cutters  or  points  therein 
for  the  purpose  of  perforating  series  of  holes 
in  woven  fabrics  to  facilitate  the  processes  of 
sewing  and  stitching. 

CuARLBS  CowpiR,  Southsmpton-build- 
ings,  Chancery-lane,  Middlesex.  For  tin- 
provemenie  in  the  manufacture  of  sugar. 
Patent  dated  November  14,  1849. 

The  patentee  states  that  this  invention 
relates  to  removing  impurities,  ond  obtain- 
ing sugar  from  cane  juice,  beetroot  juice, 
sugar  solutions,  and  saccharine  liquids  ;  and 
that  the  object  of  using  lime  in  the  defeca- 
tion of  these  liquids,  according  to  the  pre- 
sent system,  is  to  eflect  the  saturation  of 


acids  contained  therein,  and,  consequently, 
facilitate  the  formation  of  scum,  for  which 
purpose  the  lime  and  juice  are  boiled  toge- 
ther, whence  result  the  following  disad- 
vantages : — 

1.  A  great  alteration  of  an  axotized  mat- 
ter, the  decomposition  of  which  forms  the 
greater  portion  of  the  ammonia  that  is  dis- 
engaged, while  the  rest,  combining  with  the 
lime,  acquires  a  brown  colour,  and  is  dis- 
solved in  the  juice. 

2.  A  combination  of  a  portion  of  lime 
with  sugar,  which  becomes  insoluble  when 
exposed  to  a  temperature  of  212°  Fahr., 
and  is  often  removed  with  the  scum,  whereby 
a  loss  of  sugar  is  occasioned. 

3.  An  alteration  of  an  albuminous  matter 
which,  combining  with  the  lime,  forms  a 
stringy  and  viscous  substance,  that  hinders 
the  crystallization  of  the  sugar. 

4.  An  alteration  of  the  sugar  itself,  which, 
under  the  influence  of  the  matters  the  juice 
contains,  and  the  heat  to  which  it  is  sub- 
jected during  the  defecating  and  following 
operations  becomes  unerystallizable,  and 
acquires  a  brown  colour  which  it  is  difficult 
to  remove. 

5.  An  alteration  of  the  colouring  matter, 
which,  combining  with  the  lime,  pass  from 
a  green  to  a  brown,  gradually  deepening  in 
colour  until  it  acquires  the  characteristic 
tint  of  molasses  or  raw  sugar. 

It  has  been  repeatedly  proposed  to  re- 
medy these  objections  to  the  use  of  lime  by 
filtering  the  syrup  through  animal  charcoal, 
using  a  less  quantity  of  lime,  or  acting  on 
the  precipitate  with  any  of  the  re-agents— 
sulphuric  acid,  sulphate  of  alumina,  oarbonie 
acid,  stearic  acid,  &c.  But  these  operations 
failed  from  the  fact  that  the  formations  had 
previously  taken  place,  and  the  action  of 
any  of  the  re-agents  on  the  precipitate,  by 
reducing  it  to  fluidity,  set  free  the  impuri- 
ties contained  therein,  which  were  after- 
wards dissolved  in  the  juice,  thereby  impart- 
ing to  it  viscosity  and  colour. 

Now  the  patentee  proposes  to  avail  him- 
self of  the  peculiar  property  of  lime,  at 
certain  temperatures,  to  coagulate  the  or- 
ganized tissues  and  organic  and  mineral 
impurities  which  the  juices  contain,  and  to 
use  it  in  large  quantities ;  but  to  escape  the 
injurious  results  before  alluded  to  by  not 
raising  the  liquids  to  the  boiling  point.  For 
this  purpose  he  takes  the  juice,  as  it  is  ob- 
tained in  the  first  instance  from  the  cane  or 
root,  and  heaU  it  from  122""  to  167°  Fahr. ; 
lime,  previously  slaked  and  sifted,  is  then 
mixed  with  it,  and  the  temperature  raised  to 
from  185o  to  194°  Fahr.,  after  which  the  im- 
purties  will  either  be  removed  by  skimming 
or  will  subside  to  the  bottom.    The  clear' 
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liquid  ii  decanted  off.  The  tugar  it  obtained 
from  the  saccharate,  which  it  formf  by  com- 
bining with  the  lime,  by  treating  it  with  some 
of  the  known  rc-agenta — ^by  preference,  car- 
bonic acid— whereby  the  sugar  is  liberated, 
and  a  carbonate  of  Ume  formed.  The  car- 
bonic acid  is  sobseqneptly  expelled  by  boil- 
ing the  liqnid.  The  liquid  is  filtered  and 
concentrated,  and  placed  in  resiels  to  crys- 
tallise. The  proportion  of  lime  will  de- 
pend npon  the  temperature  of  the  weather, 
the  qnidity  of  the  inice  and  natnre  of  the 
soily  and  can  only  be  determined  by  expe- 
liince.  Thus,  for  beetroot  juice  lirom  15 
to  501bi.  of  lime  la  vsed  to  100  gallons 
of  jnice.  The  drainings  of  the  loares  are 
defecated  by  mixing  with  them  a  propor- 
tionate quantity  of  Ihne  and  silica  or  alu- 
mina, which  is  found  in  plastic  days,  to 
combine  with  the  salts  of  potash  or  soda ; — 
the  proportions  being  20  to  30  lbs.  of  lime, 
2  to  4  lbs.  of  silica  or  alumina  for  every 
100  gallons  of  juice.  Care  must  be  talcen, 
as  in  the  preceding  case,  nercr  to  raise  the 
temperature  of  the  liquid  to  the  boiling 
point.  The  liquid  is  subsequently  concen- 
trated,  and  granulated  sugar  formed,  which 
may  be  mix^  with  the  drainings  in  the  first 
instance,  and  converted  into  loaves. 

It  is  proposed  to  generate  carbonic 
add  by  forcing  a  current  of  air,  by  means 
of  a  blowing  cylinder,  into  a  vessel 
filled  with  ignited  coke  and  charcoal, 
and  dosed  on  all  sides  except  where  the 
air  enters  at  bottom  and  escapes  at  top. 
The  carbonic  add  is'  led  through  a  pipe, 
envdoped  in  a  casing  filled  with  cold  water, 
•ad  conducted  to  beneath  the  snrCsce  of 
a  quantity  of  water,  through  which  it 
eioapes,  and,  after  bdng  thus  washed  and 
purified,  is  led  into  a  coiled  pipe  placed  in 
the  bottom  of  the  vessd,  which  contains  the 
saccharine  liquid.  The  carbonic  add  escapes 
hito  the  Uquid  through  perforations  in  the 
tube,  the  aggregate  area  of  which  is  equal 
to  the  area  of  the  tube. 

Richard  Foud  Stueobb  and  Jonathan 
Harlow,  both  of  Binningham.  Far  im- 
provemenU  in  bedtteadi.  Patent  dated 
November  10,  1849. 

CletJNf. — 1.  The  application  of  dastic 
supports  to  the  angles  of  tlie  frames  of  bed- 
steads [by  coiling  round  each  post  a  spring, 
upon  the  top  of  which  the  end  of  the 
rail  rests.  The  spring  is  enclosed  within  a 
box  or  case.  Instead  of  metallic  springs, 
rings  of  vulcanized  India-rubber  may  be 
used]. 

2.  The  application  of  gutta  percha  to  the 
making  of  bedstead  laths  [by  rolling  gutta 
perdia  between  cold  sted  rollers  of  the 
peripheral  form  for  giving  the 


desired  shape  to  the  laths]  ;  also  a  mode  of 
making  metd  laths  [by  bending  the  centrd 
portion  of  each  into  the  form  of  a  ring,  for 
the  purpose  of  giving  dastidty  to  it]. 

3.  Two  modes  of  making  bedsteads  [the 
first  consists  in  bending  two  iron  rods  or 
tubes  into  paraUdograms  to  fivm  the  sides. 
The  ends  of  tiie  tubes  are  bent  at  liglit  an- 
gles to  the  ndes,  and  are  canned  up  aeertam 
distance,  when  they  are  agsin  MRt.  The 
two  ends  of  each  nde  are  united  byaemr 
oonplings  to  form  the  head  raUa.  Tbe  se- 
cond mode  consists  In  passing  two  rods- 
bent  so  as  to  form  three  ndes  of  a  pamUdo- 
gram— 'through  the  rails  which  are  sap- 
ported  by  tie  rods  which  unite  tiw  head  and 
foot  posts]. 

John  Cbbstxrman,  of  the  firm  of 
Messrs.  Cutts,  Chesterman,  and  Beddiqg- 
ton,  of  Sheffidd,  machinists.  Far  te^provf- 
fmenti  in  earpenter^t  hraeu  and  other  fools, 
and  miirumentM  luedfor  drittinff  and  bormff 
pwrpont.  Patent  dated  November  13, 
1849. 

Mr.  Cheaterman's  specification  eooipre- 
hends  severd  methods  of  communicating  an 
equable  and  rapid  rotary  motion  to  hand 
and  other  drills,  &c.,  of  which  we  shall  give 
a  full  description,  witii  engravings,  in  a  forth- 
coming Number. 

Charlrs  Matthrw  Barkrr,  Lower 
Kennington-lane,  Surrey,  engineer.  Far 
impravement§  m  tawm^,  or  cutting  wood 
and  metals.  Patent  dated  November  10, 
1849. 

The  patent  describes  and  daims : 

1.  An  improved  construction  of  madiine 
for  eompass  or  curved  sawing.  The  log  of 
wood  is  hdd  at  one  end  between  tlie  jaws  of 
a  dog,  wliich  ia  supported  on  a  tranaveise 
dide.  Tills  slide  is  made  to  travd  firom  aide 
to  dde  of  the  frame  by  means  of  a  toothed 
rack  and  pinion,  and  to  move  towarda  the 
saws  as  the  cut  is  made,  so  aa  to  wUp  or 
pass  the  wood  round  the  saws,  and  thersby 
cut  it  in  a  curved  direction.  The  beveUiog 
is  effected  by  canting  or  tilting  the  rollers, 
between  which  the  wood  is  hdd  while  sawing. 
To  make  tapering  cuts,  the  saws  are  made 
to  move  towards  or  recede  from  each  other ; 
and  one  of  them  is  made  to  work  at  right 
angles  to  the  usud  cut,  for  the  purpoee  of 
scarfing.  The  number  of  saws  in  Uie  saw- 
frame  wiU,  of  course,  depend  upon  the  num- 
ber of  pluiks  into  which  the  log  is  to  be 
sawn. 

2.  A  circular  saw,  which  is  composed  of  seg- 
mentd  pieces  arranged  around  a  disc  Any 
desired  number  of  these  saws  are  fixed  on  a 
common  axis,  and  psss  over  three  screwed 
rods.  Each  of  these  rods  haa  a  right  and 
left-handed  screw  cut  on  it,  so  that  by  tani- 
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ing  them  in  oim  or  other  direction,  the  dii- 
tmee  between  the  lawi  will  be  increased  or 
dimintihed,  and  the  thickness  of  the  planks 
regulated  accordingly.  When  this  raBcblne 
it  applied  to  cat  lathi,  everj  other  tooth  Is 
inclined  ont,  to  make  a  rough  cut  in  order 
that  the  surfaces  of  the  lath  may  be  irregu- 
lar for  the  purpose  of  facilitating  the  adhe- 
ilon  of  the  plaster. 

3.  The  adaptation  of  the  machine  just 
described  to  the  sawing  of  crooked  pieces  of 
timber,  such  as  trunks  of  trees,  into  planks. 
Vor  this  purpose,  the  frame  which  supports 
the  log,  and  carries  it  to  the  saw,  is  fitted  at 
the  fore  part  with  a  lerer,  which  turns  on  a 
pin,  and  has  a  clamping  iron  swiTelled  to  it, 
at  0ie  other  end,  against  which  the  fore  end 
of  the  log  bears.  The  after  part  of  the 
frame  carries  a  yertlcal  screw- rod  which 
peases  through  a  female  screw,  the  external 
periphery  of  which  is  toothed,  and  gears  into 
a  pinion.  The  upper  part  of  the  rod  sup- 
ports the  dog,  between  the  jaws  of  which 
the  rear-end  of  the  log  is  held.  As  the  cut 
ia  made,  the  log  is  earned  up  to  the  saw, 
and  the  female  serew  is  caused  to  revoWe, 
whereby  the  rod  will  be  gradually  lowered, 
and  the  dog  also ;  so  that  the  portion  of  the 
log  presented  to  the  action  of  the  saw  will 
always  rest  upon  the  lower  part  of  the 
frino* 

4.  The  adaptation  of  the  circular  sawing 
machine  to  the  cutting  of  ships'  masts, 
spmrs,  and  booms.  In  this  instance  the  piece 
o/  wood  is  supported  in  a  frame,  some- 
thing  like  a  lathe,  on  one  side  of  the  saw, 
and  in  a  diagonal  line  to  it,  for  the  purpose 
of  obtaining  the  requisite  taper.  When  the 
cnt  is  completed,  the  log  it  brought  back  to 
ita  first  position,  and  a  partial  revolution 
communicated  to  it,  in  order  that  the  suc- 
ceeding portion  of  its  side  may  be  sawn, 
and  so  on,  until  all  the  cats  have  been  com- 
pleted, and  the  log  assumes  the  appearance 
of  a  tapering  heiagon,  or  other  regular  poly- 
gon, After  which  a  rapid  rotary  motion  is 
given  to  the  bloek,  whereby  the  circular  saw 
will  act  upon  and  remove  the  angles  of  the 
teg,  and  convert  it  into  a  round  figure. 

5.  The  cntting  of  metals  ia  effected  by 
means  of  cnttera  arranged  around  a  rotary 
diao,  to  which  motion  is  communicated  from 
any  prime  mover.  When  it  is  desired  to 
plane  the  surface  of  the  metal,  the  cutters 
are  made  to  traverse  from  side  to  side  by 
taming  a  screwed  rod,  which  pastes  through 
a  female  screw  cut  in  the  interior  of  the 
disc 

Charlkb  EnwARDS  Amos,  The  Grove, 

Southwark,   Surrey,  engineer,  and  Mosas 

Clark,  St.  Mary^s  Cray,  Kent,  engineer. 

Fbr  improvemtMtt  in  the  numt^aeiure  qf 

pap^r^  wikd  in  the  apparuitu  and  maehimry 


U9ed  tkeriin,  part  qf  which  apparatui  or 
maehinerjf  i$  applicable  /or  regulating  the 
preuure  of  flulde  for  varioue  purpotet. 
Patent  dated  November  10,  1849. 
The  Patentees  describe  and  claim— 

1.  The  subititution  for  the  coach  roll  of 
a  perforated  top  roll  which  contains  a  suc- 
tion box,  worked  in  the  usual  manner,  for 
the  purpose  of  equalixing  the  tints  on  both 
sides  of  the  paper  when  ultramarine  or  other 
colour  it  used. 

2.  A  pulp-straining  apparatus,  which 
consists  of  the  ordinary  frame,  having  at- 
tached at  top  a  band  of  vulcanised  India- 
rubber.  A  belt  of  gutta  percha  or  caout- 
chouc, oontaining  plies  of  canvass,  is 
attached  to  the  band,  and  to  two  move- 
able pieoes  of  wood,  which  have  a  rising 
and  falling  motion  communicated  to  them 
from  the  main  shaft  by  cranks  and  connect- 
ing rods.  The  knotter  or  sieve  is  placed 
above  the  belt,  and  the  pulp  fed  into  it  as 
usual,  while  a  pipe  opening  into  the  space 
between  the  sieve  and  belt  eonduota  the 
strained  pulp  away  to  the  vat.  The  rising 
and  falling  of  the  belt  produce  «n  alternate 
plenum  and  yacuum  underneath  the  sieve 
and  facilitates  the  psssage  of  the  pulp. 

2.  An  arrangement  of  apparatus  for  regu- 
lating the  pressure  of  steam  in  drying  cy- 
linders, in  order  that  the  pressure  or  heat 
may  be  gradually  increased  from  the  feeding- 
in  to  the  delivery  cylinder,  so  that  this  ma- 
chine-dried paper  may  more  closoly  ap- 
proximate to  soft-dried  paper  than  has  yet 
been  practicable.  This  apparatus  consists 
of  a  vessel  into  which  the  steam  passes  from 
the  boiler,  and  whence  it  escapes  to  the  cylin- 
der. The  upper  part  of  the  vessel  is  far- 
nlshed  with  a  piston,  accurately  turned  to 
fit  steam  tight,  which  carries  a  rod  loaded 
by  means  of  a  weight.  The  Talve  seat  is 
placed  in  the  lower  part  of  the  vessel,  and 
is  perforated  with  four  holes  for  the  escape 
of  steam.  The  valve  which  slides  over  the 
seat,  and  closes  or  opens  the  steam  pas- 
sagea  accordingly,  is  connected  to  the  under 
part  of  the  piston.  It  follows  from  this 
arrangement  that,  when  the  steam  pressure 
beneath  the  piston  overcomes  the  resistance 
of  the  weight  of  the  piston  rod  and  foroea  it 
up,  the  passages  will  be  wholly  or  partially 
closed,  and  the  pressure  in  the  cylinder  regu- 
lated accordingly.  One  such  apparatus  is 
fitted  to  each  cylinder,  bat  with  dissimilar 
weights  in  order  that  the  pressure  of  steam 
may  be  yaried.  This  apparatus  may  be, 
when  modified,  and  applied  to  ttie  regulation 
of  the  pressure  or  fluids  generally. 

4.  Passing  the  web  of  paper,  after  it  has 
been  sised,  through  a  trough  of  water  pre- 
viously to  its  passage  to  the  drying  cylin- 
ders, for  the  purpose  of  toughening  it,  for  it 
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to  ftUow  of  eraiares  being  made  and  written 
OTer  without  the  ink  runniog. 

5.  Passing  the  web  of  paper,  after  dry- 
ing, over  a  portion  of  a  hollow  roller, 
through  which  a  stream  of  cold  water  is 
caused  to  flow,  for  the  purpose  of  extracting 
the  heat,  and  glviag  it  what  is  termed 
*•  weather/' 

6.  An  improved  oonstmotion  of  apparatus 
for  dividing  the  web  of  paper  into  equal  sized 
sheets,  which  is  to  work  at  a  greater  rate  of 
speed  than  hitherto,  in  order  that  it  may  keep 
pace  with  the  increased  rate  of  production. 
In  this  case  the  web  of  paper  passes  over  the 
gathering  drum,  to  which  a  reciprocating 
motion  is  communicated  from  the  main 
driving    shaft.      The    paper    is    pressed 


against  the  drum  by  two  riaing  and  fidling 
rollers,  and  the  pendant  end  ia  carried  by 
the  drum  between  two  cutters,  which  wiU 
then  come  into  action  and  divide  it ;  after 
which  the  end  of  the  web  is  held  wliile  the 
rollers  are  lifted  up,  aud  the  gathering 
drum  revolves  in  the  opposite  direction,  and 
takes  hold  of  the  web  farther  back,  where- 
by, when  the  drum  moves  onward  again,  a 
fresh  portion  of  the  web  will  be  brought 
between  the  cutters. 

7.  A  glaxing  apparatus,  which  consists  of 
a  traversing  table  moving  between  three 
pairs  of  rollers  driven  from  the  main  driving 
shaft.  The  sheets  of  paper  are  laid  between 
plates  of  brass  or  boards,  and  subjected  to 
pressure. 
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THE  UNITED  STATES'  MAIL  STEAMERS  "  ATLANTIC"  AND   "PACIFIC." 
Hs.  1. 
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T^B  UKITID  iTAT9^'  ICAIL   g^^Mfl^S  ."  ATLA|fTlC  "   AND   '*  PACIf IC." 

Wb  are  enabled,  through  the  kindness  of  correspondents  at  New  York  and  Liyer- 
pool,  to  present  oiir  readers  t))is  wee|L  witl^  engrayings  of  the  boilers  of  the  Atlaniie 
and  'Pacific^  the  first  two  of  t)ie  n(ew  line  of  steam  ships  (called  Collins 's  line),  which 
are  to  run  between  Liverpool  and  New  York,  and  with  other  interesting  particuiara 
respecting  these  vessels.  The  following  are  extracts  from  our  correspondents' 
letters:     ' 

New  York,  29th  ApriL 

*  *  1  have  just  returned  from  a  trial  trip  of  the  Atlantic,  the  first  of  our  new 
line  of  ocean  steamers  (CoUins's).  She  is,  I  suppose,  the  largest  steam-ship  ever 
yet  built,  being  upwards  of  9,000  tons  burthen,  which  somewhat  exceeds  (I  guess) 
your  faifamed  Great  pritain.  On  coming  up  the  Bay,  with  20  lbs.  of  steam, 
cutting  ofi*  on  the  expansion  valve  at  one-half,  and  the  throttle  only  two-thirds  open, 
makinff  17  revolutions  per  minute,  we  ran  from  Fort  Hamilton  to  the  battery  at 
New  York  in  28  minutes,  second  quarter  of  the  ebb  tide,  which  I  take  to  have  been 
li  minutes  against  us,  while  the  distance  ran  could  not  be  less  than  7i  miles  ;  so 
that  the  speed  through  the  water  was  certainly  not  less  than  seventeen  miUa  per 
hour,         ' 

The  Atlantic  was  (calculated  by  the  late  Mr.  John  Farron  to  start  at  14 — end  with 
18 — average  IQ  revolutions  per  minute — to  carry  18  lbs.  of  steam,  cut  off  at  half 
stroke,  and  burn  5,p00  lbs.  of  coal  per  hour. 

The  cylinders  (two)  are  of  95  inches  diameter  and  9  feet  stroke,  combined  power 
per  Boulton  and  Watt  800  horses  power,  but  rie^lly  2,250  horses  power ;  wheels  34 
feet  2  inches  over  paddles^  which  are  12  fteet  x  2  feet. 

Calculation  of  Speed. 

Wheels  32^  2f'  effective  diameter,  alloiying  26  per  cent  for  slip,  and  the  whole 
distance  from  New  York  to  Liverpool  at  3,6Q0  statute  miles,  16  revolutions  per 
minute  will  accomplish  the  distance  in  1 1  days. 

Cause  of  Speed. 

544  feet  of  grate  surface,  and  a  very  large  amount  of  recipient  heating  surface  in 
proportion  to  it,  so  as  to  need  burning  but  9  lbs.  qf  coal  (bituminous)  per  hour  on 
each  foot  of  grate — the  most  perfect  combustion  ever  seen  on  any  boat  that  I  know 
of ;  no  black  smoke  ever  seen. 

The  Cunard  steamer,  America,  has  but  295  feet  of  grate,  although  the  boilers 
occupy  the  same  area  (the  height  I  do  not  know),  and  they  are  said  to  burn  800 
tons  per  voyage ;  which  is  23  lbs.  per  hour  on  each  foot  of  grate,  provided  it  were 
done  in  1 1  days. 

There  is  no  material  difference  in  the  engines  of  the  above-named  steamers, 
except  that  the  Atlantic  has  balanced  valves ;  if,  therefore,  she  beats  the  Cunarder*s, 
as  she  most  undoubtedly  will,  the  merit  must  be  in  her  boilers  (four),  small  but 
powerful ;  the  method  of  alternate  firing  is  the  cause  of  the  combustion  being  so 
perfect. 

1  send  you  tracings,  with  which  I  have  been  favoured,  of  these  boilers.  Fig.  I  is, 
I  take  it,  a  longitudinal  section,  2  a  plan,  3  a  cross  section  through  the  chimney  and 
smoke  box,  and  4  a  front  view. 

A  sister  vessel — the  Pacific — is  to  be  of  the  same  dimensions,  and  on  the  same 
plan  in  every  particular. 

Liverpool,  May  14,  1850. 

I  have  been  to  see  the  Atlantic,  which  arrived  here,  for  the  first  time,  on  Friday 
last.  Time  of  steaming  between  New  York  and  Liverpool,  days  hours.  She 
is  altogether  a  noble  vessel — too  large  for  any  of  the  docks  there,  ao  that  she  is 
obliged  to  lay  out  in  the  river. 

*  *  *  There  are  four  boilers,  and  they  are  fixed  fore  and  aft  The  fire  doors 
are  double,  and  have  water  circulating  between  the  two  plates  of  the  doors.  A 
carriage  travels  from  side  to  side  of  the  vessel  by  a  screw  ;  this  carriage  is  a  Urge 
coalscuttle,  which  goes  under  the  coal  bunkers,  and  is  then  moved  by  the  screw 
opposite  to  each  fire  hole :  the  upper  fire-places  are  fed  from  a  stage. 
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There  is  •  bell  it  ibe  engine  fiouge,  and  before  it  are  flTaJbpIea  in  4  bos  :  and  by 
the  side  of  the  paddle-wheel  aru'Bve  pulU  like  bell  pulU.  When  one  of  tbeee'  are 
pulled,  it  rings  the  bell  in  the  engine'houBe,  ind  throira  up  ■  label  opposite  one  of 
the  fire  holei,  and  the  one  pieTiouslj  up  iii,  b;  the  ume  motion,  throirn  down,  ao 
that  oolf  one  label  is  up  at  a  time,  and  the  one  lut  pulled  remaiiu  up.  This  does 
away  with  the  hooiing  and  ihouting,  and  murdeiing  the  Queen'i  Englub,  which  jou 
hear  ou  board  all  our  iteamers. 
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The  cabitu  are  heated  b^  hot-water  apparatus,  and  the  Teasel  is  ventilated  bj 
upright  wrought-iron  tubes  ill  round  the  *easel,  the  open  ends  beiog  protected  from 
down  currents  or  ^m  wet  getting  down  thera. 

The  flttinn  are  magniflcent,  and  the  accommodations  most  commodious.  The 
machlnerr  of  the  Allantie  was  constructed  hj  Stillman,  Allen,  snd  Co,,  of  the 
NoTelly  Works,  New  York.  She  is  amply  supplied  with  Francis's  raetnllic  Ufe- 
boats.  She  has  no  wooden  boats.  They  are  made  of  galvanized  iron.  Four  hang 
on  the  quarters.  She  carries  one  of  great  capscity  on  the  house  as  a  "  deck  "  or 
"apare  boat."  She  has  also  on  board  a  "life  car,"  so  as  to  be  able  to  communicate 
wtin  the  shore  under  any  cireumstancea.  The  Atlaatic,  as  well  as  the  other  vesMls, 
building  for  the  same  line,  are  so  constructed  as  to  be  convertible  into  vessels  of  war 
\n  a  few  days  should  neceiutj  require. 
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The  considerations  to  which  the 
writer  of  the  article  in  the  Cyelopadia 
has  not  adverted,  but  which  are  essen- 
tial to  a  fall  comprehension  of  the  ques- 
tion— are  the  following:  Taking  the 
case,  he  has  supposed,  of  a  man  with  a 
capital  of  10,000^,  one-half  of  which 
he  "sinks**  in  machinery,  in  conse- 
quence of  which  he  can  obtain  the  same 
profits  as  before  (via.,  ten  per  cent  on  his 
whole  capital),  even  though  his  whole 
produce  be  now  sold  for  6,500/.,  instead 
of  for  11,000/.,  as  before :  it  is  quite  true 
that  the  sum  of  4,500/.  thus  saved,  an- 
nually, to  the  purchasing  public,  will  be 
expended  on  labour  in  some  other  form : 
and  so  there  appears  to  be  no  loss  of  the 
means  of  employment,  but  merely  a 
change  from  one  kind  of  employment  to 
another.    But,  will  the  w?iofe  produce 


(in  the  branch  of  mannfaetttre  or  trmde 
we  are  considering^,  be  the  §ame  as 
before  the  introductum  of  the  maehmeryf 
or  greater,  or  less  f  Suppose  it  is  a 
cotton -factory  in  which  uiis  capital  of 
10,000/.  is  employed;  and  before  the 
machinery  was  introduced.  Supporiiig 
two  hundred  men  were  employed  in  it 
(giving  as  the  rate  of  wages,  50/.  per 
annum  to  each  man,  exclusive  of  the 
cost  of  raw  material) ;  and  call  the  araomit 
of  cotton  goods  they  produced,  P. 

After  the  introduction  of  the  machi- 
nery, which  costs  5,000/.,  half  the  ope- 
ratives are  dismissed:  the  employer 
having  now  only  half  his  capital  dispo- 
sable for  paying  wages  and  raw  material. 
We  have  now  three  possible  eases,-— 
namely, 


let.  The  machinery,  with  the  100  men,  prodnce  P,  as  before. 
2od.  ditto.  ditto.  prodqce  more  thon  P. 

3rd.  ditto.  ditto.  produce  less  then  P. 


The  consequences  of  these  three  eases, 
are,  as  follows : — 

Ciue  1.  Supposing,  as  the  writer  has 
done,  that  the  manufacturer  only  gets 
the  same  rate  of  profit  as  before,  viz.,  ten 
per  cent. ;  the  purchasing  public  get  the 
same  quantity  of  cotton  goods  as  before, 
for  4,500/.  less  money :  which,  therefore, 
they  are  now  able  to  spend  on  any  other 
sort  of  goods  they  choose,  in  the  manu- 
facture of  which  some  of  the  one  hun- 
dred operatives  dismissed  from  the  cotton 
factory  may  find  employment.  But,  how 
many  f  Taking  the  same  rate  of  profit 
and  wages  as  before — this  4,500/.  will 
afford  a  return  toa  capital  of  4,090/.,  which 
capital  will  support  about  eighty- two 
operatives,  at  tkeir  former  rate  of  wages. 
There  arc  thus  eighteen  of  the  hundred 
discarded  hands,  still  to  provide  for.  But 
there  is  the  prc^t  of  ten  per  cent,  on  the 
capital  of  4,090/.,  viz.,  409/.,  which  is 
still  disposable.  This  would  give  em- 
ployment to  eight  men  at  the  same  rate 
of  wages :  leaving  still  ten  out  of  employ- 
ment And  these  will  require  a  sum 
of  five  hundred  pounds  to  keep  them 
at  the  supposed  rate  of  wages.  But  the 
machinery  will  need  repairs  which  will 
ffive  employment  to  some  of  the  ten; 
leaving,  finally,  a  number  less  than  ten — 


as  the  "  victims"  of  the  machinery.  As 
the  cotton  goods,  however,  are  now 
cheaper  than  before,  and  as  the  opera- 
tives themselves  will  share  in  this  ad- 
vantage, the  ninety  and  odd  operatives 
who  are  employed  may  save  enough 
from  their  wages  by  this  cheapness  in 
cotton  goods  (supposing  them  to  bny  no 
more  of  this  sort  of  gooids  than  before) , 
to  support  the  outstanding  ten  or  less, 
in  various  wages.  Or  \t  the  emptoyed 
operatives  do  not  thus  choose  to  save 
anything  by  this  cheapness  of  cotton- 
articles,  t.  e.,  if  they  buy  more  of  these 
goods  than  before,  on  account  of  their 
cheapness,  at  any  rate  a  great  number 
are  benefited,  at  the  expense  of  a  few. 
If  the  repairs  of  the  machines  were  such 
as  to  give  employment  to  nine  men,  then 
there  would  only  be  one  single  tndividnal 
out  of  the  hundred  left  without  em- 
ployment, and  whose  wages  of  50/L  per 
annum  would,  in  that  case,  express  the 
loss  by  "  wear  and  tear*'  of  the  machi- 
nery: an  item  which  must  always  be 
sheer  loss  to  all  parties. 

If  the  capitahst,  who  has  introdaeed 
the  machines,  instead  of  getting  only 
the  same  rate  of  profit  as  before,  be  able 
to  obtain  a  higher  rate  Tthroneh  the 
absence  of  competition),  Use  only  dif- 
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ferenee  will  be,  tbat  he  gets  some  part 
of  the  4,500/.  which  we  have  hitherto 
supposed  the  public  to  gain :  the  sum 
aTailable  for  the  employmeot  of  labour, 
remaining  unaltered,  only  being  in  dif- 
ferent hands  to  what  it  was  before.    If 
there  be  nothing  to  compel  him  to  reduce 
his  prices  after  the  introduction  of  the 
macninery,  or  if   he  does   not  reduce 
them,  with  the  hopes  of  an  increased 
market,  then  he  will  pocket  the  whole 
4,500/.  per  annum :   and  it  is  he  who 
will   have    the    command   of    labour, 
or  of   labourer's    productions,   to  tbat 
amount,  instead  of  the  public  who  pur- 
chase his  cotton  goods.    He  may,  if  he 
likes,  spend  it  on  an  increased  number 
of  household  servants :  and  this  would 
be  simply  equivalent  to  taking  a  certain 
number  of  the  operatives  out  of  the  fac- 
tory, and  converting  them  into  domes- 
tics.   It  is  entirely  at  his  option  Tiow  he 
will  spend  this  4,500/.  a  year,  whether 
in  furniture,  pictures,   wines,  or  other 
articles,  which  are  the  produce  of  ante- 
cedent labour,  or  in  what  may  be  called, 
direct  and  immediate  labour,  such  as 
that  of  servants.    But,  Mr.  Ricardo,  and 
others  of  his  school,  maintain  that  there 
is  a  very  great  difference  between  these 
two  ways  of  expenditure,  in  their  effects 
on  the  welfare  of  the  labouring  class. 
How  much  truth  there  is  in  this  we  shall 
inquire  after  we  have  gone  through  the 
examination  of  the  other  two  cases. 

Case  2.  Here  we  suppose  the  intro- 
duction of  machinery  to  nave  increased 
the  gross  produce.  Now,  if  the  manu- 
facturer still  is  confined  to  the  same  rate 
of  profit  as  before,  and  sells  this  increased 
produce  for  the  same  sum  which  he  re- 
ceived before  for  the  less  produce,  viz., 
for  6,500/.,  then  the  whole  gain  in  the 
increased  produce  goes  to  the  public, 
the  cotton  purchasers.  Not  only  are  all 
cotton  goods  now  cheaper  than  before 
the  introduction  of  the  machinery,  and 
prices  lowered,  as  in  Case  1,  but  a  greater 
quantity  is  sold  than  in  Case  1 ;  so  that, 
as  a  greater  quantity  of  goods  is  now  sold 
for  the  same  sum  total  as  in  that  case, 
the  prices  of  cotton  goods  are  lowered 
still  more  than  in  the  Cote  1.  Now,  how 
does  this  affect  the  labour  question  ?  In 
what  respect  will  this  case  differ  from 
the  former,  in  its  effects  on  the  demand 
and  employment  for  the  100  dismissed 
operatives?  We  must  remember  that 
the  same  sum  is  spent  on  cotton  goods 


by  the  public,  as  in  the  former  case,  viz., 
6,500/.  Either  each  individual  purchaser 
may  spend  as  much  on  these  goods  as 
before,  getting  however  more  for  his 
money;  or  he  may  buy  no  more  than 
before,  thus  saving  a  certain  sum ;  but, 
on  this  latter  supposition,  there  must  be 
more  purchasers  than  before,  so  as  to 
make  up  the  sum  total  of  6,500/.  on 
either  supposition ;  therefore,  there  is, 
evidently,  no  more  to  spend  on  other 
branches  of  manufacture  or  labour,  than 
there  was  in  Case  1.  The  public,  in 
general,  have  gained  just  so  much  more 
cotton  cloUi,  &e.,  and  this  is  the  sole 
difference  between  Cases  1  and  2.  There 
is  no  more  saved  for  ihe  employment  of 
labour  or  available  for  spending  on  other 
articles  than  in  Case  1.  On  the  sup- 
position of  the  number  of  purchasers  of 
cotton  goods  being  increased  (the  old 
purchasers  buying  no  more  than  they 
did  vaCase  1,  and  therefore  each  of  them 
saving  a  certain  sum  more  than  in  that 
case),  some  becoming  purchasers  who 
were  not  purchasers  before ;  there  will 
be  a  falling  off  in  the  demand  and  in  the 
number  of  customers  for  some  of  the 
other  branches  of  manufacture,  or  em- 
ployment of  labour :  some  of  the  pur- 
chasers of  silk,  woollen,  hardware,  or 
other  branches,  having  transferred  a  cer- 
tain portion  of  their  incomes  to  the  pur- 
chase of  cotton  goods  instead.  Their 
place  and  custom  is  now  supplied  by  the 
original  cotton  purchasers  who  now  spend 
their  extra  savings  (their  savings  over 
and  above  their  savings  in  Case  1),  on 
these  silk,  woollen,  and  other  goods. 
There  is  merely  a  transfer  of  customers 
and  expenditure,  no  fresh  demand  or 
employment  for  labour. 

There  is  one  case  conceivable  in  which 
such  a  new  demand  and  employment 
might  arise  i  and  that  is,  where  some  one 
becomes  a  purchaser  of  cotton  goods, 
who  does  not,  at  the  same  time,  purchase 
less  of  other  things^  or  employ  less 
labour  in  other  branches,  than  he  did 
before.  This  can  only  arise  from  his 
having  a  larger  income  than  before. 
Thus,  if  a  farmer  grows  more  com,  at 
the  same  expense  as  before,  he  will  be 
able  to  spend  this  increased  income  on 
any  branch  of  manufacture  he  pleases, 
without  thereby  improving^  or  withdraw' 
ing  his  demand  from  other  branches. 
But  if  his  income  remains  stationary, 
and  if  the  increased  cheapness  of  cotton 
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goods  induces  him  to  spend  more  on 
them  than  he  did  formerly,  he  can  only 
do  80  by  withdrawing  exactly  an  equal 
expenditure  from  some  other  branch  of 
trade  or  labour. 

Case  3.  Here  we  suppose  the  amount 
of  cotton  goods  manufactured,  after  the 
introduction  of  the  machinery,  to  be 
diminished.  They  may  obviously  still 
be  cheaper  than  before  the  machinery 
was  introduced,  but  they  will  not  be  so 
cheap  as  in  Case  1.  The  manufacturer 
will  get  as  much  profit  as  before,  nro- 
vided  he  can  sell  the  diminished  produce 
for  6,500/.  He  sold  the  produce  P,  be- 
fore the  machinery  was  introduced,  for 
11,000/.  Suppose  the  machinery,  toge- 
ther with  the  hundred  men,  produces 
only  three-fourths  of  P :  then,  if  these 
three-fourths  were  sold  at  8,250/.,  they 
would  still  be  as  cheap  as  before :  if  sold 
therefore  at  6,500/.,  the  public  gains  the 
difference  between  these  two  sums.  As 
the  same  desire,  however,  will  exist  as 
before,  for  cotton  goods,  and  the  same 
sum  be  ready  for  their  purchase,  of 
course  the  original  amount  of  produce  P 
will  again  be  made  up  by  taking  oack  some 
of  the  one  hundred  discarded  operatives, 
and  putting  on  more  machinery.  If  the 
same  proportions  be  still  supposed  to  \fe 
kept  up  between  the  capital  invested  in 
machinery  and  that  spent  in  wages,  we 
shall  have,  in  order  to  produce  the  re- 
maining quarter  of  P,  about  thirty -three 
operatives,  and  about  1,666/.  worth  of 
machinery  necessary ;  or,  altogether  an 
additional  capital  of  3,333/.  required. 
But  where  is  this  fresh  capital  to  come 
from  ?  By  supposition,  the  cotton  ma- 
nufacturer has  already  embarked  all  his 
capital.  The  only  place  it  can  (ulti- 
mately) come  from,  is  the  savings  of  the 
public  (or  the  increased  profit  of  the 
manufacturer,  if  there  be  no  competi- 
tion). But  how  much  will  these  savings 
amount  to?  Supposing  that,  to  begin 
with,  onl^  the  three- fourths  of  the  former 
produce  is  furnished,  we  have  seen  that 
the  saving  is  1,750/.  in  the  year.  But 
it  is  not  worth  while  to  make  any  further 
calculations  on  this  supposition,  viz.,  of 
three-fourths  only  of  tne  former  supply 
of  cotton  goods  being  produced,  and 
these  being  cheaper  than  before,  because 
such  a  supposition  would  never  practi- 
cally be  realiied. 

A  smaller  quantity  of  goods  being  for 
sale,  and  the  demand  being  ai  great  as 


ever,  the  efibct  would  be,  that  they  would 
become  dearer  instead  of  cheaper.  The 
same  sum  would  be  expended  on  them  as 
before,  most  probably,  t.«.,  the  11,000/. 
The  increased  profits  of  the  manufac- 
turers therefore  would  be  4,500/.  (sap- 
posing  no  competition),  and  this  he  would 
immediately  invest  as  fresh  capital  in 
producing  more  of  his  goods,  and  at  least 
Dringing  up  the  amount  of  produce  to  its 
original  state.  For  the  first  year,  the  one 
hundred  dismissed  men  would  be  out  of 
work.  [We,  all  along,  go  on  the  supposi- 
tion, that  even/thing  else  except  this  one 
manufacturer,  or  rather  single  factory, 
remains  **  in  statu  quo/' — no  capital  lent 
to  the  manufacturer,  and  no  opening  for 
his  former  workmen  in  other  branches]. 
At  the  beginning  of  the  second  year, 
he  would  have  this  4,500/.  additional 
capital ;  if  doubled  equally  between  fredi 
machinery  and  hands,  this  would  enable 
him  to  take  back  so  many  of  the  opera- 
tives as  2,250/.  would  support  at  their 
former  wages,  viz.,  forty-five.  And, 
as  the  capital  of  10,000/.  thus  em- 
ployed only  produced  three-fourths  of 
P,  this  adaitional  capital  of  4,500/.  em- 
ploved  in  precisely  the  same  manner, 
will  produce  twenty-seven  eightieths  of 
P,  or  seven-eightieths  more  than  the 
quarter  of  P  required  to  make  up  the 
original  produce.  So  that,  on  the  sup- 
position of  an  introduction  of  machi- 
nery of  such  a  nature,  as  to  reduce  the 
produce  to  three- fourths  of  its  original 
amount,  we  see  that  the  loss  might  be 
more  than  made  up  in  one  year,  Oy  the 
public  paving  the  same  sum  as  before 
lor  this  three-fourths  of  the  goods,  for 
that  year.  But  even  this  is  not  the  way 
in  which  matters  would  proceed  in  actual 
business. 

In  order  to  make  up  the  original  quan- 
tity of  cotton  articles,  the  manufacturer 
would  borrow  the  necessary  capital.  But 
what  was  this  capital  doing  before? 
Evidently  lying  idle,  either  in  banks  or 
elsewhere.  But  how  is  it  that  it  was  so 
laying  idle  ?  The  usual  technical  an- 
swer is,  ''Because  there  was  no  profi- 
table investment  for  it."  But  the  pos- 
sessors of  this  idle  capital,  certainly  have 
wants  and  desires  still  ungratified,  and 
which  this  money  or  capital  would  pro- 
cure for  them  if  they  cnose :  how  is  it 
then  that  they  have  not  thus  emploved 
it  ?  In  other  words,  how  is  it  that  tney 
have  not  either  employed  this  capital  m 
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some  branch  or  other  of  riianufacture 
themselves,  or  lent  it  to  others  for  that 
purpose  ;  or,  lastly,  expended  it  on  the 
direct  maintenance  of  labour  in  the 
shape  of  menial  servants,  &c.?  We 
have  said  above,  and  all  writers  on  these 
subjects  concur  unanimonsl  j  in  asserting, 
that  all  capital  is  expended  on  something 
or  otheri  on  direct  labour  or  the  results 
6f  labour:  how  are  these  two  things, 
then,  reconcilable  ?  Is  the  capital  thus 
lying  idle,  because  there  are  no  unern^ 
ployed  labourers  ?  It  were  well  for  the 
labourers  If  such  an  event  ever  hap- 
pened !  But  the  very  idea  is  out  of  tne 
question.  There  is  unetnploved  labour 
on  the  one  band,  and  unemployed  capi- 
tal on  the  other :  and  yet  it  is  a  funda^ 
mental .  principle  in  political  economy, 
that  all  capital  is  employed  in  setting 
labour  to  work  !  Is  not  this  something 
very  like  a  contradiction  !  The  answer 
is,  simply,  that  this  capital  is  lying  idle 
Qidyfor  a  timCy  and  that  generally  a  very 
abort  time.  Sooner  or  later  it  is  em- 
ploying labour  in  some  way  or  other. 

But,  it  may  be  asked^  will  not  the  ca- 
pital thus  borrowed  by  our  cotton  mana- 
facturer,  be  just  so  much  subtracted  from 
some  other  manufacture,  or  mode  of 
employing  labour  P  We  reply,  that  the 
very  fact  of  his  being  able  to  borrow  it 
(unless  he  did  so,  at  a  higher  rate  of 
interest,  than  the  ordinary  rate  at  the 
time),  proves  that  other  manufacturers 
did  not  want  it ;  could  not  employ  it  pro- 
fitably in  iheir  business.  Still,  though 
not  actually  withdrawn  from  any  existing 
branch  of  manufacture  or  labour,  this 
capital  is  now  prevented  from  being  em- 
ployed in  some  new  branch,  or  in  some 
new  employment  of  labour. 

The  capital  thus  borrowed  will  be 
gradually  replaced  out  of  the  annual 
savings  caused  by  the  introduction  of  the 
machinery,  and  the  greater  these  savings 
(the  greater  the  productive  power  of  the 
machinery),  the  sooner  will  the  capital 
be  replaced ;  and  the  sooner  therefore 
will  there  be  the  same  mecais  of  employ- 
ing fresh  labour  as  before  it  was  bor- 
rowed. 

Now,  from  a  review  of  these  three 
Cases,  it  will  be  seen,  that  it  is  only  this 
last  case  which  is  injurious  to  the  in- 
terests of  the  labouring  class  for  any 
length  of  time.  When  the  machinery, 
with  the  help  of  the  hands  still  employed 
in  the  factory  produces  9M  ijfticb,  at 


more,  than  the  whole  nuhiber  of  hands 
did  before :  then  the  displaced  operatives 
will  only  be  kept  out  of  work  for  the 
period  nccessarv  to  transfer  their  services 
to  some  other  ciepartment  of  labour.  But 
when  the  machinery,  with  the  aid  of  the 
hands  kept  on,  does  not  produce  so 
much  as  the  whole  number  of  hands 
produced  originally,  then  there  will  be 
two  contrary  effects  on  their  interests  ; 
for,  as  we  have  seen,  capital  will  be 
borrowed  bv  their  employer  by  aid  of 
which  he  will  set  np  new  machinery  and 
also  recall  some  of  the  hands  he  had 
dismissed  at  first.  So  far  benefiting  the 
labouring  class ;  but,  on  the  other  hand, 
the  hands  who  still  are  left  out  of  work, 
will  remain  so  far  a  much  longer  period 
than  in  the  Cases  1  lind  2.  For  they 
will  have  to  wait  until  the  annual  savings 
caused  by  the  machinery  amount  to  suf- 
ficient to  replace  the  borrowed  capital. 

In  all  the  three  Cases,  and  throughout 
the  whole  of  what  has  hitherto  been  said, 
we  have  supposed  that  every  thing  re- 
mains as  it  was  before,  except  in  this 
single  branch  of  manufacture  we  have 
been  considering.  We  suppose  all  other 
branches  to  remain  'Mn  statu  quo,''* 
and  that  the  income  of  the  purchasing 
public  remains  exactly  the  same, — that 
they  have  just  the  same  means  of  buying 
cotton  goods  as  before,  and  neither  more 
nor  less  money  to  spend  on  them.  But 
the  sum,  which  the  public  spend  on  cot- 
ton goods  may  be  increased  in  either  of 
the  following  ways:*— 1st.  They  may 
have  a  larger  income  than  before ;  and, 
consequently,  be  able  to  spend  more  on 
cotton  goods  without  th$reby  lessening 
the  demand  for  any  other  description  of 
goods :  or,  2nd.  They  may  be  induced 
by  the  greater  cheapness  of  cotton  goods 
to  spend  a  greater  proportion  of  their 
income  on  these  goods  ;  but  if  their  in- 
come remains  the  same,  this  can  only  be 
done  by  their  buying  less  of  some  other 
sort  of  goods. 

In  either  case  the  cotton  operatives 
get  the  benefit;  but  in  the  latter  case, 
they  do  so  at  the  expense  of  the  opera- 
tives in  some  other  branch  of  employ- 
ment. '*  I  cannot,'*  says  Mr.  John  Stuart 
Mill  (Pol.  £oon.,  vol.  i.,  p.  US),  <'  assent 
to  the  argument  relied  on  by  most  of 
those  who  contend  that  machinery  can 
never  be  injurious  to  the  labouring  class, 
viz.,  that  by  cheapening  productioti  it 
ereafes  sneh  an  increased  demand  for 
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the  commodity  as  enables,  ere  long,  a 
greater  number  of  persons  tban  ever  to 
find  employment  in  producing  it.*'  The 
fact,  though  too  broadly  stated,  is,  no 
doubt,  often  true.  The  copyists  who 
were  thrown  out  of  employment  by  the 
invention  of  printing,  were  doubtless, 
soon  outnumbered  by  the  compositors 
and  pressmen  who  took  their  place ;  and 
the  number  of  labouring  persons  now 
occupied  in  the  cotton  manufacture  is 
many  times  greater  than  were  so  oc- 
cupied previously  to  the  invention  of 
Harereaves  and  Ark wright, which  shows, 
that  oesides  the  enormous  fixed  capital 
now  embarked  in  the  manufacture,  it 
also  employs  a  far  larger  circulating 
capital  than  at  any  former  time.  But 
if  this  capital  was  drawn  from  other  em- 
ployments ;  if  the  funds  which  took  the 
place  of  the  capital  sunk  in  costly  ma- 
chinery, were  supplied,  not  by  an  addi- 
tional saving  consequent  on  the  improve- 
ments, but  by  drafts  on  the  general 
capital  of  the  community;  what  better 
are  the  labouring  classes  for  the  mere 
transfer?  In  what  manner  is  the  loss 
they  sustained  by  the  conversion  of 
circulating  into  fixed  capital,  made  up  to 
them  by  a  mere  shifting  of  part  of  the 
remainder  of  the  circulating  capital  from 
its  old  employments  to  a  new  one  ?" 

M ISSaS.  KBBLT  AMD  WILKINSON'b  PATKNT 
IMPBOYKMINTS  IN  LOOPBD  OB  BLA8TIC 
FABBICS,  AKD  IK  FBAM BWOBK  •  KNIT- 
TINO  MAOHINBBT. 

(Concluded  from  p.  384.) 

8te<mdfy,  Oar  Invention  oontists  of  a 
new  method  of  finishing  by  the  loom  the 
ends  of  fingers  of  gloves,  which  is  intended 
to  be  substituted  for  the  ordinary  **  taking 
off,"  a  term  well  understood  in  the  hosiery 
trade.  The  manner  in  which  we  proceed  with 
this  ptrt  of  oar  invention  is  as  follows  :— • 
The  fingers  being  woven  till  within  about 
one-half  of  an  inch  from  the  end,  the  work- 
man makes  an  eyelet  hole  in  the  centre  of 
the  finger,  and  then  having  completed  the 
whole  length  finishing  with  a  slack  course, 
he  makes  a  cut  from  the  eyelet  hole  to  the 
end  of  the  finger.  The  half  of  the  finger 
which  is  on  the  right  side  of  the  cut  is 
placed  in  a  small  wmxlen  holder,  generally 
known  in  the  trade  as  a  '*  toe  peg,"  and 
taken  off  from  the  needles,  after  which  it  is 
turned  over  upon  the  other  half  of  the 
finger,  and  the  loops  slipped  upon  the 
needles,  so  that  the  loops  of  the  one-half 
correspond  with  those  of  the  other  (being 


upon  the  same  needles).  The  innermost 
loops  are  now  drawn  over  the  outermost 
loops,  and  then  successively  tamed  off  by 
drawing  the  one  through  the  other  in  a 
similar  manner  to  that  in  which  the  junction 
of  the  heel  of  a  stocking  is  formed.  In 
seaming  the  fingers,  there  is  laid  off  a  small 
seam,  so  that  when  sewed,  it  shall  have  the 
form  represented  in  fig.  18. 

The  preceding  method  of  finishing  fingers 
of  gloves  is  eqiully  applicable  to  all  kinds 
of  knitted  gloves  made  from  the  loom. 

TMrdlp,  Our  invention  oonststs  of  an- 
other arrangement  of  framework  knitting 
madhinery,  whereby  two  or  more  webs  with 
separate  selvages  may  be  worked  in  one 
frame  at  one  and  the  same  time,  and  where- 
by also  several  frames  may  be  worked 
simultaneously  by  one  prime  mover.  Fig. 
18*  is  a  front  elevation,  and  fig.  19  an  eiA 
elevation  partly  in  seetion,  explanatory  of 
this  arrangement.  AA  is  the  framework  of 
one  machine;  B  is  the  needle  bar  upon 
which  the  needles  aa  sre  fixed  in  the  same 
manner  as  in  warp  machines  and  stoddng 
frames;  C^  C  are  two  sleys  which  an 
affixed  to  the  needle  bar  by  means  of 
braokeU  C"C>.  D'D*  are  two  rails  which 
are  set  as  nearly  in  perfect  parallelism  to 
each  other  as  maybe ;  these  rails  are  planed 
and  straightened  upon  their  sides  and  upper 
edges,  and  serve  for  the  carriage  £  to  travel 
upon,  as  afterwards  explained.  Pis  an  end- 
less screw  which  is  turned  by  the  crank 
handle  G,  and  gives  motion  to  a  worm  wheel 
H.  On  the  same  spindle  with  the  worm 
wheel  there  is  fixed  a  pinion  I,  which  gears 
into  a  wheel  K  (similar  to  that  well  known 
as  being  used  in  Baker's  patent  mangle), 
affixed  to  the  shaft  L'.  By  this  arrangement 
the  rotary  motion  of  the  shaft  of  the  worm 
wheel  and  pinion  causes  an  alternating  rotary 
motion  of  the  shaft  L*,  and  of  the  band  wheel 
M,  which  is  keyed  upon  it.  The  carriage  E  la 
attached  to  the  band  wheel  M  by  two  bands 
or  chains  which  are  passed  over  the  pulleys 
N  N,  so  that  the  alternating  motion  given  to 
the  band  wheel  is  communicated  to  the  car- 
riage, and  causes  it  to  traverse  upon  the 
rails  D^D',  from  one  end  of  the  machine 
towards  the  other,  or  for  any  lesaer  dis- 
tance corresponding  with  the  particular  width 
of  web  desired  to  be  woven,  b  b  are  the 
sinkers  which  are  placed  in  the  partitions  of 
the  sleys  C'C.  A  separate  view  of  one  of 
these  sinkers  is  given  in  fig.  20.  Near  to  the 
npper  end  of  the  sinkers,  and  upon  the  hatk 
edge  thereof,  there  is  a  bevelled  projection 
c,  by  which  they  rest  (when  not  acted  on  by 
the  carriage)  upon  a  bar  forming  the  badt 
of  the  sley  C^ .  The  pressors  e  e,  which  are 
separately  shown  in  fig.  21,  are  fixed  in  a 
comb  formed  upon  the  upper  edge  of  the 
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needle  bar,  and  held  in  their  places  by  a  rod 
f^  which  pauea  from  end  to  end  of  the 
needle  bar,  and  tlirongh  a  hole  d  formed 
near  to  the  centre  of  the  preesert ;  and  they 
are  at  perfect  liberty  to  turn  npon  the  rod 
when  acted  npon,  as  afterwards  explained. 
For  every  needle  ^ere  is  a  separate  pressor. 
The  carriage  E  is  composed  of  two  grooTcd 
bars,  A^d^i  a  plan  of  one  of  which  is  given 
separately  in  fig.  22.  The  upper  and  lower 
ends,  »Xy  of  the  sinkers  successively  take 
into  these  grooves  as  the  carriage  makes  its 
transit  over  them,  whereby  the  sinkers  are 
made  to  perform  several  distinct  operations 
In  the  formation  of  the  loops  of  the  fabric ; 
while  at  the  same  time  the  pressers  are  suc- 
cessively brought  down  upon  the  needles  by 
the  action  of  part  of  the  carriage  repre> 
tented  in  fig.  23,  and  which  is  connected  by 
a  pin  or  axle  passed  through  the  hole  e,  to 
the  back  of  the  carriage,  and  occupies  such 
a  position  that  the  back  ends  of  the  pressers 
fall  into  the  peculiar  shaped  slot  or  chan- 
nel /*.  The  result  of  the  passage  of  the 
carriage  E  along  the  bars,  is  that  the  threads 
passing  through  the  guides  L,  from  the 
bobbin  P,  are  laid  upon  the  needles ;  the 
sinkers  are  lifted  up  and  placed  over  the 
threads,  and  then  falling  down,  take  down 
along  with  them  the  threads  a  sufficient  dis- 
tance to  form  the  loops ;  the  threads  are  then 
passed  under  the  beards  or  barbs  of  the 
needles  by  a  forward  motion  of  the  sinkers, 
resulting  from  the  peculiar  form  of  the 
grooves  in  the  carriage;  the  presiers  are 
next  brought  down  by  one  or  other  of  the 
wheels ^^,  fixed  in  the  slot  or  channel/'; 
and  the  loops  of  the  fabric  previously 
formed  are  by  the  forward  motion  of  the 
sinkers  made  to  pass  over  the  barbs  of  the 
needles  till  they  are  finally  cast  off*,  and  the 
loops  of  the  next  row  completed. 

The  changes  necessary  to  be  effected  pre- 
vioua  to  the  return  of  the  carriage,  to  act 
upon  the  sinkers,  are  produced  by  the  cords 
A^A',  A'A',  the  former  of  which  (A' A') 
act  upon  a  lever  t*  centred  in  the  up- 
per bar  of  the  carriage,  and  the  latter 
(A*  A')  upon  a  similar  lever  i*  centred 
in  the  lower  bar.  These  levers  raise  and 
lower  small  inclined  planes  jointed  to  and 
forming  part  of  the  floor  of  the  grooves  in 
the  upper  and  lower  bars  of  the  carriage. 
At  the  end  of  each  stroke  or  travel  of  the 
carriage  E,  the  slot  or  channel/^  in  the  back 
part  of  the  carriage  is  put  in  tuch  a  position 
that  it  will  produce  the  dipping  of  the  pres- 
sers at  the  proper  interval,  being  acted  upon 
by  a  pin  or  stud  affixed  to  the  lower  rail  D', 
against  which  the  tail  A  is  made  to  strike, 
which  turns  up  the  channel  into  its  proper 
position  (or  it  may  be  acted  upon  by  a  cord 
i^ttaphed  to  tl^e  band  wheel) .    In  some  cases 


we  propose,  instead  of  using  a  separata 
presser  to  each  needle,  to  employ  a  (Use  or 
wheel  presser,  in  which  case  the  disc  would 
be  attached  1)y  an  arm  to  the  carriage  E, 
and  be  placed  so  that  in  rolling  over  the 
barbs  of  the  needles  it  would  produce  the 
operation  of  pressing.  Instead,  also,  of  hav- 
ing only  one  carriage  mounted  upon  the 
frame,  as  repreaented  in  the  engravings,  we 
mean  to  mount  two  or  more  such  carriages 
upon  the  same  bars,  and  so  to  connect  them 
together  that  each  carriage  may  produce  a 
regularly  salvaged  web,  as  in  the  case  of  the 
loom  or  frame  represented  in  figs.  1  and  2, 
and  before  described.  We  propose,  more- 
over, to  work  a  number  of  framea  all  on  the 
same  plan  as  the  preceding,  by  mounting 
the  several  frames  behind  one  another  in  an 
asoending  order,  after  the  manner  of  steps 
or  tiers,  connecting  each  frame  to  the  end- 
less screw  F,  which  will  serve  as  the  common 
prime  mover  to  the  whole. 

Fourthly,  Our  invention  consists  in  adapt- 
ing the  common  warp  frame  to  the  produc- 
tion of  that  class  of  looped  or  elastic  fabrica 
called  braids,  whereby  we  are  enabled  to 
produce  by  one  frame  and  one  set  of  move* 
ments,  and  at  one  and  the  ssme  time,  a 
great  number  of  such  braids  (now  ordinarily 
manufactured  one  at  a  time),  and  either  all 
of  one  pattern  or  of  as  many  different  pat- 
terns as  there  are  braids.  We  employ  for 
this  purpose  a  frame  of  the  ordinary  and 
well-known  construction,  with  two,  three, 
or  four  guide  bars,  each  bar  being  filled  with 
guides.  Hitherto  it  has  been  the  practice 
in  threading  the  guides  to  put  only  one 
thread  into  a  guide ;  but  for  the  purposes  of 
this  part  of  our  invention,  we  put  from  two 
to  five  threads  into  each  guide,  varying  the 
number  according  to  the  kind  of  braid  which 
is  to  be  formed.  The  guide  bars  are  actuated 
in  the  usual  manner,  by  mains  of  wheels  and 
cams,  BO  as  to  produce  the  various  shifts 
necessary  to  produce  the  loops.  The  '*  cut " 
or  form  of  the  wheels  for  effecting  these 
movements  in  the  guide  bars  will  vary 
according  to  the  kind  of  braid  to  be  pro- 
duced, as  exemplified  in  figs.  1^,  2*,  3*,  and 
4*.  The  changes  effected  by  the  wheels,  fig. 
1*  and  fig.  2*,  are  calculated  to  produce  a 
braid  or  web  upon  two  needles;  with  the 
addition  of  the  wheel,  fig.  3*,  a  web  is  pro- 
duced on  four  needles ;  and  with  the  farther 
addition  of  fig.  4*,  a  web  or  braid  upon  six 
needles.  When  the  six  needles  are  em- 
ployed, the  breadth  of  the  braid  admits  of 
its  being  striped  ;  but  in  all  cases,  whatever 
may  be  the  number  of  needles  employed  or 
taken  up  in  the  formation  of  a  braid,  pat- 
terns can  be  given  or  put  into  them  in  the 
manner  afterwards  explained.  The  braid  can 
also  be  made  of  various  forms,  as  flat,  round. 
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or  angnlar,  which  formt  depend  upon  the 
number  of  threads  employed  for  each  needle. 
Two  threads  to  a  needle  prodace  a  flat  braid, 
fonr  threads  to  a  needle  prodace  a  square 
braid,  six  threads  an  angular  braid,  tweWe 
threads  a  round  braid  ;  and  any  one  or  all 
of  these  different  f6rms  of  braids  may  be 
produced,  at  one  and  the  same  time,  by  the 
same  cut  of  wheels  and  movements  of  the 
guide  bars.  The  patterns^  howerer,  depend 
upon  the  manner  of  warping  the  thread  upon 
the  beam ;  as  exemplified  in  the  following 
description  of  the  method  of  warping  the 
thread  for  a  six-threaded  pattern.  The 
whole  of  the  threads  are  here  supposed  to  be 
of  different  colours,  but  exactly  the  same 
process  is  followed  for  a  six-threaded  braid 
when  all  the  threads  are  of  the  same  colour. 
The  threads  are  taken  from  the  bobbins,  and 
passed  tingly  through  the  holes  of  a  "  brass," 
and  wound  upon  a  warping  mill,  from  which 
they  are  again  taken  in  pairs,  every  two 
threads  being  passed  through  the  brass,  and 
warped  on  to  the  beam  in  that  combined  state 
as  two  sets  of  three  threads  each.  From  the 
description  which  we  haye  given,  any  com- 
petent working  man  acquainted  with  catting 
the  wheels  and  putting  the  patterns  into  a 
warp  loom,  will  be  able  to  put  on  an  endless 
rariety  of  patterns. 

By  the  same  method  of  working  the  warp 
loom,  we  are  enabled  to  plate  or  cover  thread 
of  an  inferior  with  thread  of  a  better  sort. 
Whatever  may  be  the  number  of  webs  or 
braids,  and  however  many  or  few  may  be 
the  needles  employed  for  each  braid  (within 
the  limits  before  mentioned)  every  needle  in 
the  loom  is  occupied,  except  where  three 
needles  are  employed  In  plating  or  covering, 
in  which  case  the  centre  needle  is  lefc  empty, 
the  guide  bars  being  threaded  2  and  1,  whi^ 
arrangement  has  the  effect  of  concealing  the 
centre  thread,  which  may  be  of  a  coarser 
material  than  the  others,  and  it  may  also  be 
of  much  greater  substance,  as  it  never  enters 
into  the  barbs  of  the  needles. 

When  we  make  round  braids  over  three 
needles,  we  find  it  convenient  to  employ  three 
warp  beams  for  the  yarn. 

Fig.  5^  is  an  elevation  of  a  reeling  machine 
which  ia  attached  to  the  end  of  the  frame  of 
the  warp  machine  by  the  axles  a  a,  upon 
which  it  revolves.  It  ooeupies  a  position 
immediately  under  and  parallel  to  the  warp 
beam  and  needles.  The  braid,  as  woven,  ia 
wound  upon  the  reel  by  turning  it  either  by 
hand,  or  it  may  be  actuated  by  a  motion 
from  the  machine.  When  the  proper  quan- 
tities are  reeled  on  the  machine,  the  screws 
bb  we  slackened,  which  allows  the  stretchers 
e]e  to  come  closer  together,  when  the  hanks 
of  braid  can  be  easily  removed  and  tied  up 
for  sale. 


Fifthly,  Our  invention  connsts  fai  adapt- 
ing a  guide,  such  as  is  represented  in  figs.  5 
and  6,  and  before  described,  to  each  spindle 
of  the  common  braiding  machine,  and  also 
mounting  four  bobbins  on  these  Spindles,  so 
that  there  may  be  four  threads  laid  in  by  the 
guid«,  instead  Of  having  a  sfaigle  tiiread  laid 
in  each  time,  as  is  now  the  practice.  By 
this  arrangement,  the  braid  or  ela^ie  web 
will  be  covered  more  speedily,  and  a  less 
quantity  of  silk  will  be  required  for  that 
purpose.  The  employment  of  these  extia 
threads  affords  also  greater  facilities  t9t  pro- 
dncfaig  varions  patterns.  When  the  etesHe 
web  is  composed  of  strands  of  eaoutchone, 
we  cause  the  web,  as  fortned,  to  pass  artt  a 
heated  drum,  by  which  the  dsstlcatlflg  and 
iinlihiDg  process  is  performed.  The  droii 
is  put  in  motion  from  the  braiding  madiine. 

Sixthlf.  Oor  invention  oonsUts  of  an 
arrangement  of  machinery  fbr  produdng 
looped  fabrics,  in  which  the  needles  are 
arranged  round  a  common  eentre  (as  in  the 
well-known  circular  weaving  machine),  but 
are  worked  in  sections  independently  of  one 
another,  each  section  being  calculated  to 
produce  a  separate  web,  with  a  selvage  on 
each  side,  and  the  numbed  of  seetioBs  being 
tariable  at  pleasure,  according  to  the  width 
desired  to  be  given  to  the  webs  and  to  the 
diameter  of  the  circle  from  which  tiiey  are 
struck,  whereas  the  circular  looms,  before 
referred  to,  are  capable  of  producing  but 
one  continuous  cylindrical  web,  without  any 
selvage,  which  web  most  be  cot  through 
when  used  in  any  other  than  its  origiul 
cylindrical  shape. 

Fig.  24  is  a  plan,  and  fig.  2S  a  Tortlesl 
section  of  a  knitting  frame  or  loom  of  tins 
description,  divided  into  three  sections  ot 
divisions,  which,  from  the  distinctive  pecu- 
liarity of  its  action,  we  call  "The  Turn- 
again  Loom."  A  is  a  central  vertical  shaft, 
to  which  is  attached  a  circular  needle  bar  B, 
both  of  which  are  fixed  and  stationary.  C  C 
are  the  needles,  which  radiate  outwards  from 
the  bar,  and  are  divided  into  three  seetioni, 
with  short  vacant  spaces  between  the  sec- 
tions. To  each  section  there  is  attached  a 
separate  set  of  the  five  moving  or  working 
parts  next  to  be  described ;  that  is  to  say, 
firstly,  guides  D  D,  which  hiy  in  the  thread 
to  the  needles  from  the  bobbins  K,K,  K« 
which  guides  are  siorflar  to  those  used  in  the 
machine  before  described,  and  reprMented  in 
figs.  5  and  6,  and  are  attached  to  an  expendi- 
ble ring  F,  shown  separatrfy  in  Bg.  2$; 
second]^,  pressor  frheels  E  E,  which  are 
attached  to  a  ring  L;  ttirdly,  feed  wheds 
G  O,  which  are  attached  to  a  ring  M; 
fourthly,  driving  wheels  H  H,  which  are 
attached  to  a  ring  N  t  aAd  fifthly,  driting 
pins  II,  of  which  there  is  one  witiila  mA 
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in  the  opposite  directioni  (producing  thereby 
a  second  row  of  loops),  and  so  on  conti- 
nuously till  the  webs  are  completed.  It  is 
this  ''tumagain"  movement,  or  working 
to-and-fro  over  the  needles  in  sections, 
which  constitutes,  together  with  the  dividing 
the  needles  into  sections,  the  chief  feature 
of  novelty  in  this  machine ;  and  the  means 
wherehy  Uiis  movement  is  accomplished  fall 
next  to  be  described.  As  soon  as  the  guides 
D  D  have  passed  over  all  the  needles  of  the 
section  to  which  they  belong,  and  come 
over  the  open  space  between  that  and  the 
next  following  section,  there  is  a  cam  O, 
which  causes  the  ring  F  to  expand,  and  so 
carry  the  guides  out  of  the  way  of  the  feed 
wheel  E,  in  order  that  that  wheel  may  com- 
plete its  traverse ;  and  so  also,  when  the  feed 
wheel  has  passed  over  all  the  needles,  the 
ring  M,  to  which  it  is  attached,  is  lifted  up 
by  a  cam  m  m,  which  allows  the  axle  of  the 
pressor  wheel  to  pass  freely  underneath. 
And  when  the  driving  wheel  H  has  pushed 
out  all  the  driving  pins  1 1,  then  the  entire 
series  of  operations  is  reversed ;  the  cam  O, 
upon  a  sligbt  impulse  being  given  to  it, 
aUows  the  ring  F  to  contract  by  the  action 
of  the  springs  Q  Q ;  the  guides  then  pass  on 
to  the  needles,  and  the  feed  wheels,  pressing 
wheels,  and  driving  wheels  come  successively 
into  action  as  before.  In  the  engravings 
there  are  four  bobbins  and  threads  shown 
for  each  guide,  and  these  threads  are  thrown 
in  in  column,  so  that,  by  using  different 
colours  and  qualities  of  thread,  plated  and 
mixed  patterns  of  fabrics  may  be  produced. 
In  some  cases,  we  employ  auxlUiary  guides 
for  the  purpose  of  producing  stripes  in 
cloths ;  and  in  making  this  kind  of  fabric, 
both  guides  are  jointed  to  the  ring  F,  so  that 
either  of  the  guides  may  be  turned  out  of 
work  at  pleasure  (an  arrangement  which  is 
also  applicable  to  the  striping  of  welts  in 
stockings.) 

Instead  of  employing  a  wheel  for  pressing 
down  the  barbs  of  the  needles,  as  has  just 
been  described,  we  sometimes  employ  a 
pressor  ring  such  as  is  represented,  partly 
in  section,  fig.  27,  by  which  the  whole  of 
the  needlfs  are  pressed  at  once  by  one 
action.  A  is  the  central  spindle ;  B  B  the 
pressor  ring  or  bar ;  C  the  needle  bar ;  D  D 
the  needles ;  £  a  spring,  by  which  the  pressor 
ring  or  bar  is  lifted  up  after  having  per- 
formed its  work.  This  ring  is  actuated  by 
the  foot  of  the  workman,  by  means  of  a 
treadle,  or,  when  the  loom  is  worked  by 
power,  by  means  of  a  cam. 

In  the  loom  figured  in  the  engravings,  the 
needles  are  divided  into  three  sections ;  but 
it  will  be  obvious  that  they  may  be  divided 
into  any  number  of  sections  which  may  suit 
the  convenience  of  the  manufacturer. 

The  number  of  sections  may  also  be  either 


set  off  permanentiy  at  starting,  or  the  nun- 
ber  of  these  sections  may  be  varied  from 
time  to  time  by  covering  over  or  stoppins 
out  portions  of  the  needle  by  means  of 
sliding  plates.  By  the  ordinary  drcular 
loom,  a  web  of  one  dimension  only  can  be 
made,  and  for  every  separate  dimenskii 
there  must  be  a  separate  loom  or  machine. 
Nor  can  a  circular  loom  which  has  bean 
originally  made  to  produce  one  dimensioin 
of  web,  be  afterwards  changed  to  produce 
another  without  an  entire  breaking  up  and 
reconstruction  of  the  machine.  But,  by 
means  of  our  ''  turn-again  loom,"  wdis  A 
all  widths,  and  with  pofect  selvages,  may 
be  manufactured  at  pleasure. 

Again ;  in  working  with  the  common  cir- 
cular loom,  the  courses  of  loops  form,  of 
necessity,  a  series  of  spirals,  whidi  give  to 
the  fabric  a  twist,  which  renders  it  difficult 
to  make  a  good-fitting  article  of  appard  out 
of  it ;  whereas,  by  our  mode  of  working  the 
needles  in  segmental  sections,  and  reversiog 
the  courses  at  the  end  of  each  section,  the 
courses  become  all  as  perfectly  parallel  as  if 
produced  by  the  ordinary  rectangular  weav- 
ing, and  thus  obviate  the  difficulty  refierred 
to.  We  have  described  the  needles  as  being 
arranged  in  a  circle  round  a  common  centre, 
and  worked  in  segmental  sections,  which  is 
the  arrangement  we  prefer ;  but  the  circle 
may  obviously  be  resolved  into  a  polygon  of 
any  convenient  number  of  atraight  sides; 
and  our  *'  turn-again  "  movement  is  just  as 
applicable  to  the  working  of  the  needles 
in  straight  as  in  curved  sections.  We  do 
not  restrict  ourselves,  therefore,  to  any  par- 
ticular form  of  section,  but  claim  a  right  to 
dispose  or  arrange  the  needles  in  any  form 
to  which  our  "turn-again"  movement  is 
applicable. 

When  it  is  desirable  that  the  web  formed 
upon  this  modification  of  the  drenlar 
loom  should  be  faced,  on  account  of  the 
quality  of  the  thread  employed,  then  we 
employ  two  expanding  rings,  composed  like 
that  before  figured  and  described,  of  leveral 
segmental  pieces  sliding  laterally  over  eadi 
other.  One  ring  is  placed  underneath  the 
needles  behind  the  driving  pins,  and  acted 
upon  by  a  cam  at  the  end  of  the  formation 
of  each  course  of  loops.  The  ring  expand- 
ing at  that  Instant,  acts  as  a  driving  bar, 
and  gives  face  to  the  web,  but  is  prevented 
from  pushing  the  web  too  far  out  by  the 
second  ring,  which  contracts  and  pushes  the 
loops  of  the  formed  web  sufficiently  far  back 
to  allow  of  the  formation  of  the  next  fol- 
lowing course. 

By  another  improvement  in  the  cir^ 
cular  loom,  before  referred  to,  several 
webs  may  be  worked  by  that  loom  at  a  time, 
and  these  webs  be  of  any  desired  width* 
but  without  selvages.    The  circle  of  needles 
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is  diTided,  as  in  oar  **  tnro-agam  "  looms, 
into  any  required  number  of  sections,  and 
sKort  Taeant  spaces  left  in  the  needle  bar 
between  the  sections.  The  extent  of  these 
sections  may  be  also  diminished  or  enlarged 
from  time  to  time  by  the  temporary  super- 
position of  plates,  as  before  ezplaioed.  But 
the  working  parts  by  which  the  looping  of 
the  threads  is  effected,  instead  of  turning 
back  at  the  end  of  each  section,  and  retra- 
▼ersing  the  same,  proceed  continuously 
round  the  entire  circle  (thus  learing  the 
webs  of  necessity  without  any  selvage);  and 
when  the  webs  are  finished,  they  are  sepa- 
rated by  cutting  through  at  the  divisional 
spaces.  To  make  up  for  the  absence  of 
■elvages  in  this  case,  we  attach  a  fixed  bar 
of  bobbins,  or  a  warp  beam,  to  the  loom, 
for  the  purpose  of  introducing  a  warp 
thread  through  the  terminal  looms  of  each 
web,  which  will  effectually  prevent  them 
from  running.  This  thread  does  not  enter 
into  the  beards  of  the  needles,  but  is  simply 
embraced  by  the  loops  which  are  formed 
round  it.  Similar  warp  threads  may  be 
introduced  in  the  same  way  into  the  body  of 
each  web,  for  the  purpose  of  strengthening 
the  same. 

The  preceding  mode  of  tying  and  strength- 
ening looped  and  elastic  fabrics  may  be 
applied  to  the  said  fabrics,  by  whatever 
description  of  loom  the  same  is  manufac* 
tared;  and  also  to  striping,  ribbing,  or 
otherwise  figuring  such  fabrics. 

By  the  use  of  three  guides,  in  either  the 
"turn-again  loom,"  or  the  divisional  circu- 
lar loom,  in  combination  with  the  expanding 
ring,  any  portion  of  the  web — aa,  for  in- 
stance, the  heels  of  stockings— may  be 
thickened,  and  varied  in  thickness.  Any 
one  or  two  of  the  guides  can  be  thrown  out 
or  into  action  at  the  pleasure  of  the  work- 
nan,  and  the  thickness  thus  increased  or 
diminished,  always  within  the  limits  of  the 
three  guides. 

Bighthly,  Our  invention  consists  in  ob- 
Tiatipg  the  necessity  which  the  workman 
is  now  under  in  the  case  of  knitting  heavy 
or  stiff  yarns,  of  having  frequently  to  press 
down  the  jacks  by  hand  to  cause  the  sinkers 
to  form  the  proper  length  of  loop.  We 
employ  for  this  purpose  an  upper  roller 
slur-cock,  which  travels  along  the  front 
cross  bar,  and  is  put  in  motion  by  being 
connected  to  the  cord  of  the  under  slur 
cock.  That  part  of  the  slur  cock  which 
comes  in  contact  with  the  jacks,  is  a  circu- 
lar disc  or  roller,  and  therefore  passes 
readily  and  freely  over  the  jacks  by  a  rolling, 
and  not  a  sliding  motion,  and  secures  their 
being  pressed  down  till  they  come  in  con- 
tact with  the  falling  bar,  by  which  they  are 
stopped,  and  the  production  of  a  level  web 


thus  secured,  which  vrith  the  common  slur 
cock  alone  is  often  difficult  to  attain.  This 
rolling  slur  cock  is  attached  to  a  frame,  and 
is  made  by  screws  or  **  stars  "  adjustable 
vrith  the  greatest  nicety  to  any  thickness  of 
weft  or  web. 

Ninthly.  Our  invention  consists  in  the 
addition  to  the  common  stocking  frame  of  a 
manspring  of  the  peculiar  form  represented 
in  fig.  28,  for  the  purpose  of  diminishing 
the  labour  required  to  work  the  same.  The 
two  ends  of  this  spring  bear  upon  the  fore 
arms,  and  the  opposing  point  of  resistance 
is  upon  the  lower  gibbet.  AA  are  cross 
sections  of  the  fore  arms,  B  B  the  spring, 
and  C  the  gibbet. 

Tenihly.  Our  invention  consists  in  a  new 
construction  of  needle  and  point  bar  suit- 
able for  the  manufacture  of  looped  or  elastic 
fabrics.  We  cast  the  needles  and  point  in 
one  lead,  so  that  the  needle  bar  contains 
points  as  well  as  needles.  For  example;  we 
cast  in  one  lead  either  two  needles  and  one 
point,  or  two  points  and  one  needle,  or  one 
point  and  one  needle.  This  combination  of 
points  and  needles  in  the  same  bar  enables 
the  frame- worker  to  make  ribs  at  once  with- 
out having  first  to  make  certain  loops,  and 
then  to  let  these  loops  down,  whence  this 
class  of  articles  are  now  commonly  termed 
"  let-down  ribs." 

Bletmthly,  Our  inyention  consists  of  an 
improvement  in  the  machine  bar  employed 
in  framework  knitting  machines.  At  pre- 
sent the  machine  bar  carries  ticklers  only ; 
but  we  propose  to  make  it  carry  also  the 
guides  and  points,  the  tickler,  the  guide  and 
point  of  each  bar  being  cast  separately,  and 
moveable  on  their  respective  axes. 

TwelftMy.  Our  invention  consists  of  an 
improvement  in  the  mode  of  forming  tucks 
in  looped  fabrics.  Instead  of  working  the 
sliding  plates  upon  the  presser  bar  by  hand, 
as  is  now  the  practice,  we  work  them  by 
means  of  wheeJs  with  cut  patterns  upon 
them,  which  actuate  the  plates  at  the  proper 
intervals  to  produce  the  loops  required. 

Claims. — 1.  The  manufacture  of  looped 
or  elastic  fabrics  and  of  articles  made  there- 
from of  three  or  more  strands  or  threads 
disposed  columnwise  or  parallel  to  each 
other,  each  or  some  of  which  are  of  a  differ- 
ent material  or  materials  from  the  others, 
or  all  the  threads  of  one  material,  and 
the  whole  so  knit  or  looped  together, 
that  the  threads  of  one  material  (say  that 
which  is  cheapest  or  strongest]  are  thrown 
into  the  interior  of  the  fabric,  and  those  of 
the  other  material  or  materials  (say  those 
which  are  the  most  costly  and  showy)  form 
the  outer  surfaces  of  the  fabric  or  article. 

2.  The  manufacture  of  looped  or  elastic 
fabrics  with  three  or  more  threads  disposed 
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columnwise  or  pa<ti1Iel  to  one  another,  Ha 
liforesald,  irrespectire  of  any  difference  in 
the  materials  of  which  thfese  threads  are 
doinposed. 

3.  The  improved  framework  knitting; 
machine  first  before  described,  by  which  the 
many  threaded  fabrics  and  articles  aforesaid 
are  produced,  and  a  number  of  webs  or 
articles  are  worea  in  the  frame  at  one  and 
the  tome  time,  each  having  separate  seWages, 
and  whereby  also  fabrics  composed  of  a 
single  thread,  or  of  two  threads,  may  be 
woven ;  that  is  to  say,  in  ko  far  ai  regards 
the  compound  guides  L  L  and  /  /,  for  lay- 
ing the  thread  into  the  needles ;  the  carriage 
K  and  rail  I,  on  which  the  guides  tfSTel,  with 
their  appurtenances;  the  peculiar  shaped 
sinkers  (figs.  3  and  4),  the  bobbin  box  N, 
the  fixed  bar  ot  bobbins  and  carriages 
(fig.  8),  the  unwinding  levers  P^P",  and 
parts  in  immediate  and  necessary  connection 
therewith,  and  the  fixed  combs  T  T. 

4.  The  parts  lastly  before  enumerated  as 
constituting  the  peculiar  features  of  the  im- 
proved framework  knitting  machine  first 
before  described,  each  by  itself  individually 
and  separately,  whether  as  applied  in  that 
machine,  or  as  the  same  may  be  applicable  to 
any  other  machine  for  producing  looped  or 
elastic  fabrics. 

5.  The  improved  jack  with  points  and 
guides  for  figuring  looped  fabrics,  before 
described,  and  also  the  adaptation  thereof 
to  the  raising  of  a  pile  upon  looped  fabrics, 
as  before  described  ;  whether  the  said  jack 
or  adaptation  thereof  be  employed  in  com- 
bination with  the  improved  framework  knit- 
ting machine,  aforesaid,  or  with  any  other 
machine  for  producing  looped  or  elastic 
fabrics. 

6.  The  mechanism  for  figuring  looped  or 
elastic  fabrics  represented  in  figs.  10,  11, 
and  12,  before  described ;  that  is  to  say,  the 
double  frame  of  wirework  and  the  warp 
roller  for  adding  independent  threads. 

7.  The  method  of  finishing  the  ends  of 
the  fingers  of  gloves,  as  before  described. 

8.  The  arrangement  of  framework  knit- 
ting machinery  for  weaving  two  or  more 
webs  with  separate  selvages  at  one  and  the 
same  time,  represented  in  figs.  18'  and  19, 
and  before  described  ;  that  is  to  say,  in  so 
far  as  regards  the  rails  D^D*,  and  carriage 
£,  and  the  parts  in  immediate  and  neces- 
sary connection  therewith,  the  peculiarly 
formed  sinkers  b  6,  and  the  means  employed 
to  actuate  the  pressers  cc;  and  whether 
such  carriages  travel  in  sets  upon  the  same 
line  of  rails  or  on  different  lines  of  rails, 
disposed  stepwise  or  in  tiers. 

0.  The  parts  lastly  before  enumerated, 
each  in  itself  separately  and  individually,  so 
far  as  the'  Mme  mKy  be  applfoable  to  oth^r 


machinery  (tit  the  mci^actiire  dt  looped 
or  elastic  fabriei. 

10.  The  adaptation  of  the  common  warp 
frames  to  the  production  of  bruds,  as  befc^ 
described. 

1).  The  application  of  the  compound 
guides  L  L,  / /,  to  the  common  braiding 
machines. 

12.  The  ''turd-again  loom,''  u  before 
described  ;  that  is  to  say,  in  all  that  regards 
the  arrangements  or  means  by  which  the 
needles  being  disposed  in  a  circle  or  polygon 
are  worked  in  sections  or  divisions. 

13.  The  improvements  in  the  drdinary 
circular  weaving  loom,  in  so  fiit*  aa  r^ards 
the  division  of  the  needles  into  sectioos, 
and  the  addition  of  the  fixed  bar  of  bob- 
bins or  warp  beam,  to  throw  in  the  inde- 
pendent tying,  strengthening,  and  figuring 
threads. 

14.  The  application  of  the  last-mentioned 
method  of  throwing  in  independent  threads 
into  looping  and  elastic  fabrics  generally. 

15.  The  improved  construction  of  main- 
spring for  stocking  frames,  as  before  de- 
scribed. 

16.  The  new  mode  of  constructing 
needle  bars  and  point  bars,  and  needle  and 
point  bars,  as  before  described. 

17.  The  improved  machine  bar,  fitted 
with  guides,  points,  and  ticklers,  as  before 
described. 

18.  The  improved  mode  of  forming  tucks 
in  looped  fabrics,  as  before  described. 

SPECIFICATIONS  OP  KNOLISH  PATBKTS  BN- 
ROLLRO      DURING     THB     WEEK      SNOIK« 

MAY  23rd,  1850. 

Gborgb  Edbiond  DoyiBTHORPB,  Leeds, 
and  Jambs  Milnteb,  Bradford,  York.  Fbr 
improvementt  in  apparatus  for  9topjring 
steam  enginet^  and  other  'first  mopert. 
Patent  dated  November  17,  1849. 

The  object  of  this  invention  is  to  enable 
the  superintendent  of  machinery,  situated 
at  a  distance  from  the  steam  engine,  or  other 
first  mover,  to  stop  its  action  and  momen- 
tum instantaneously,  when  required,  without 
the  necessity  of  communicating  with  the  en- 
gineer. For  this  purpose  the  patentees  pro- 
pose to  employ,  in  low  pressure  engines,  a 
pipe  which  opens  into  the  condenser  at 
bottom,  and  communicates  with  the  atmo- 
sphere at  top.  This  pipe  is  opened  and 
closed  by  means  of  a  cock,  placed  in  the 
upper  part  of  it,  on  the  spindle  of  whiek 
there  is  affixed  a  weighted  lever.  When  the 
pipe  is  closed,  and  a  vacuum  established  in 
the  condenser  for  the  working  of  the  engine, 
the  weighted  end  of  the  lever  is  supported 
in  a  horizontal  line  by  a  sliding  plate  on 
which  the  weight  rests.  The  other  end  of 
the   sliding   plate   H  tttaiebecl   to   a  bdl 
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crank  lever  to  which  wirei  are  connected, 
which  are  carried  into  the  different  apart- 
mentSi  where  the  machines  are  placed,  and 
there  provided  with  pulla ;  ao  that  when 
it  is  required  suddenly  to  stop  the  enginci 
the  person  watching  the  machine  will  only 
have  to  move  the  pull  near  him,  which  will 
cause  the  sliding  plate  to  be  withdrawn  from 
under  the  weighted  end  of  the  le?er,  which 
will  then  fall  down  into  a  yertical  position, 
and  opens  the  condenser  to  the  atmosphere, 
whereby  the  vacuum  will  be  destroyed  and 
the  machine  instantly  stopped.  To  prevent 
the  engine  being  stopped  without  occasion 
or  from  wantonness,  and  to  lead  to  the  de- 
tection of  the  party  doing  so,  there  ia  a 
ratchet  wheel,  affixed  upon  the  spindle  of 
each  pull,  into  which  takes  a  spring  click, 
whereby  the  pull  will  be  prevented  from  re- 
turning to  its  first  position  until  the  click 
has  been  removed  from  the  teeth.  The 
ratchet  wheel  and  spring  click  are  enclosed 
in  a  box  or  case,  to  which  the  foreman  of  the 
establishment  only  can  have  access.  The 
steam  pipe  is  furnished  with  a  valve,  the 
spindle  of  which  passes  through  a  stuffing 
box  outside  the  pipe,  and  is  attached  to  one 
end  of  a  weighted  lever  which  oscillates  on 
a  pin,  and  is  furnished  at  the  other  end  with 
a  socket  whereby  it  may  be  connected  to  a 
standard  by  means  of  a  pin  and  projecting 
piece,  so  as  to  keep  the  lever  down  and  the 
valve  up  to  allow  of  the  free  passage  of  the 
steam  to  the  cylinder.  This  projecting  piece 
is  attached  to  one  end  of  a  bell  crank  lever 
— the  other  end  being  furnished  with  links 
through  which  a  second  lever  passes,  having 
a  balaoce  weight  at  one  end  and  being  con- 
nected by  the  other  to  the  spindle  of  a  valve 
which  closes  a  tube  opening  into  the  con- 
denser. The  balance  on  the  lever  is  to 
adjusted  that  the  pressure  upon  the  valve  of 
the  atmosphere  against  the  vacuum  in  the 
condenser  shall  maintain  the  lever  in  a  hori- 
zontal line ;  but  when  the  pressure  on  both 
sides  of  the  valve  is  equalized  by  the  de- 
struction of  the  vacuum,  as  was  before 
explained,  then  the  balance  weisht  on  the 
end  of  the  second  lever  will  act  (drawing  it 
down),  and  withdraw  the  projecting  piece 
on  the  bell  crank  lever,  whereby  the  socket 
of  the  first  weighted  lever  will  be  set  free, 
and  will  rise  and  consequently  close  the 
valve  in  the  steam  inlet  pipe  so  as  to  cut  off 
the  steam  from  the  cylinder. 

In  the  case  of  high  pressure  engines,  the 
apparatus  in  combination  with  the  condenser 
is,  of  course,  dispensed  with,  and  the  wires 
are  connected  directly  to  the  bell  crank  lever. 

To  arrest  the  momentum'  of  the  fly-wheel 
when  the  engine  is  stopped,  two  bands  are 
employed,  which  encircle  it,  and  which  are 
hinged  together  at  bottom  and  connected  to- 


gether at  top  by  an  arm  whch  is  centered  on  a 
spindle  that  has  also  keyed  on  it  a  weighted 
lever.  This  lever  is  supported  in  a  hori- 
zontal line  on  a  sliding  plate  attached  to  a 
crank  lever,  and  the  arm  kept  in  a  vertical 
line,  whereby  the  bauds  are  kept  off  the  fly 
wheel.  When  the  sliding  plate  is  withdrawn 
the  lever  will  fall,  and  bring  the  arm  into 
another  position,  so  as  to  bring  the  bsnds 
on  the  fly-wheel. 

Claim, — The  arranging  and  applying  of 
apparatus  in  connection  with  and  at  a  dis- 
tance from  a  steam  engine  or  other  first 
mover,  by  the  use  of  which,  in  case  of  acci- 
dent or  other  sudden  requirement,  the  action 
and  momentum  of  the  steam  engine  or  other 
prime  mover  will  be  stopped. 

THOMas  WoRSDBLi.,  Birmingham,  War- 
wick, manufacturer.  For  certain  ifnprone- 
fnenta  in  the  mamifacture  of  envelopes  and 
cases,  and  in  the  tools  and  machinery  used 
therein.  Patent  dated  November  17,  1849. 
Claims. — 1.  A  machine  for  shaping  and  cut- 
ting out  envelopes ;  that  is  to  say,  in  so  far 
as  regards  the  combination  of  the  cutters 
with  the  centre  plate  of  the  ram ;  and 
whether  these  cutters  are  of  the  precise 
shape  represented  in  the  drawings  which 
accompany  the  specification,  or  of  any 
other  suitable  shape. 

2.  A  machine  for  stamping,  gumming, 
and  "  creasing "  envelopes,  and  applying 
**  adhesive  '*  composition  to  the  seal  flaps 
thereof ;  that  is  to  say,  in  so  far  as  regaids 
the  combination  in  that  one  machine  of  the 
means  of  accomplishing  these  four  processes, 
all  or  any  two  or  three  of  them  (the  creasing 
always  being  one),  partly  simultaneously  and 
partly  continuously,  but  laying  at  the  same 
time  no  claim  to  any  one  of  the  said  pro- 
cesses separately  and  individually,  except  as 
afterwards  excepted. 

3.  The  working  of  the  stamping  die  and 
gumming  vessels  in  envelope-msking  ma- 
chines by  means  of  one  cam  or  movement. 

4.  The  combination  in  one  machine  of  the 
two  machines  before  mentioned,  or  of  the 
parts  peculiar  thereto,  by  the  eontinuoas 
operation  of  which  combined  machine  the 
shaping  and  cutting  out,  the  stamping,  the 
gumming,  the  "creasing,"  and  applying 
the  ''adhesive''  composition,  may  all  be 
performed  partly  simnltaneonsly  and  partly 
continuously. 

5.  The  combination  of  the  centre  plate 
with  recesses. 

6.  The  addition  to  the  second  machine, 
and  to  the  combination  thereof  with  the 
second  machine  of  flattening  rollers  and 
their  immediate  appendages. 

7.  The  application  of  an  under  platform 
to  the  ''  creasing ''  of  envelopes. 

8.  KeepUig  Sie  seal  flap  elevated  and 
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apart  daring  the  creasing  and  flattening  pro- 
ceaseiy  in  order  to  hare  the  adhesive  com- 
position applied  thereto,  and  to  preyent  any 
of  the  other  parts  of  the  envelope,  or  any 
parts  of  the  machinery,  from  coming  in  con- 
tact with  the  said  composition;  also  the 
applying  of  the  adhesive  composition  to 
the  seed  flaps,  while  the  creasing  or  other 
operations  is  or  are  in  progress. 

9.  The  use  of  osciUating  and  stationary 
vessels  for  applying  the  adhesive  composi- 
tion to  the  seal  flap. 

10.  A  peculiar  construction  of  "creas- 
ing "  apparatus. 

11.  An  assorting  apparatus. 

We  shall  give  a  full  description  of  this 
machine  with  engravings  in  our  next  number. 

C.  L.  A.  Mkimio,  of  Hamburgh,  now 
residing  in  London,  merchant.  Fbr  certain 
improved  modea  or  methods  of  applying 
galvamem  and  magnetism  to  cturative  and 
sanatory  pwpotet.  Patent  dated  Novem- 
ber 17,  1849. 

daims,—!.  The  emplovment  for  curative 
and  sanatory  purposes  of  portable  electro- 
magnets, constructed  and  operated  with  in  a 
peculiar  manner,  which  the  patentee  fully 
exemplifies  and  describes. 

2.  Employing  for  the  said  purposes  the 
influence  of  portable  magnets,  protected 
from  oxidation  by  a  thin  coating  of  gold  or 
gutta  percha,  or  other  like  incorrodible  and 
not  easily  permeable  substance. 

3.  The  combination  of  portable  magnets, 
or  electro-magnets,  and  portable  galvanic 
apparatuses,  for  the  purposes  aforesaid. 

4.  The  producing  long-continued  galvanic 
or  magnetic  effects  on  animal  bodies  by 
means  of  portable  galvanic  apparatuses  at- 
tached to  such  bodies  (but  independent 
thereof  for  their  moist  element) . 

5.  The  producing  magnetic  effects  on 
animal  bodies,  or  parts  thereof,  by  trans- 
mitting electric  currents  along  or  around 
the  surfaces  thereof  by  portable  conducting 
apparatuses. 

6.  The  application  of  portable  magnetic 
apparatuses  to  animal  bodies  in  such  man- 
ner that  one,  or  principally  one,  polarity 
only  of  magnetism  shall  act  on  etch  of  two 
different  parts  of  the  said  bodies,  and  so 
also  that  either  one  and  the  same  polarity 
shall  affect  both  parts,  or  a  positive  polarity 
affect  one  part  and  a  negative  polarity  the 
other,  wholly  irrespective  of  the  distance 
between  those  parts  and  of  their  relative 
positions. 

7.  The  producing  a  long- continued  effect 
of  one,  or  principally  one,  polarity  only  on 
certain  parts  of  animal  bodies,  by  means  of 
portable  transversal  magnets,  or  by  portable 
magnets  applied  perpendiculariy  or  at  right 
angles. 


8.  The  application  of  galvanic  currents 
(generated  by  such  portable  galvanic  appara- 
tuses as  are  described  under  the  third  head) 
to  exert  a  magnetic  influence  on  animal 
bodies  (as  explained  under  the  fifth  head), 
by  certain  peculiar  modes  or  methods,  the 
description  of  which  forms  the  eighth  or 
last  head  of  this  specification. 

Chables  Jamks  Powmali.,  Kensington, 
Middlesex,  esquire.  For  a  certain  mode  or 
methodf  or  certain  modes  or  muthods,  qf 
aecertaining  and  registering  the  number  ^ 
persons  entering  in  or  upon  paseenger  con- 
veyanees,  and  passenger  wags,  and  tie  m- 
struments  or  apparattts  for  effeetmg  the 
same.    Patent  dated  November  17,  1849. 

Clainu, — 1.  A  method  of  causing  the  en- 
trance of  every  person  into  or  upon  a  car- 
riage or  other  conveyance,  or  upon  any 
passage  way,  to  complete  an  electric  cir- 
cuit in  connection  with  a  voltaic  battery, 
and  such  completion  of  the  circuit  to  actu- 
ate a  system  of  wheelwork  and  nnmberiag 
index,  or  electro  -  magnetic  and  dotting 
pointer,  connected  therewith. 

2.  The  construction  of  the  steps  of,  or 
entrance-ways  into  or  upon  carriages,  of  two 
separate  leaves  or  plates,  by  the  pressing 
together  of  which  a  metallic  drcnit  is  com- 
pleted, in  connection  with  a  voltaic  battery. 
[We  shall  give  full  partienlars  of  this 
ingenious  invention  in  a  forthcoming  Num- 
ber.] 

John  Webstbr  Hancock,  Melboume, 
Derby,  manufacturer.  For  improoenunts 
in  the  mamffaetwre  of  kosierg  goods,  or 
articles  composed  qf  knitted  fabrics.  Pa- 
tent dated  November  17,  1849. 

The  patentee  describes  and  claims — 

1.  Manufacturing  gloves  or  mitts,  or 
coverings  for  the  hands,  wrists,  or  arms,  of 
knitted  fabrics  having  on  the  inside  a  cat- 
pile  or  Tclvet  surface. 

2.  Making  cut-pile  fabrics  or  velvets  in  a 
warp  machine  by  double-lapping  some  or 
all  of  the  threads. 

3.  A  pecaliar  arrangement  for  forming  the 
pile  by  a  draw* cut,  and  cutting  in  larger 
pieces  than  has  hitherto  been  customary ; 
also  the  use  of  a  stretcher,  or  other  aaala- 
gous  apparatas  to  be  used  in  combinatioii 
with  the  preceding  or  other  arrangements  for 
holding  the  wire  while  the  loops  are  formed. 

4.  A  peculiar  arrangement  for  cutting  the 
pile  by  means  of  knives  arranged  in  leads, 
and  giving  the  knife-bar  a  slogging  or  lateral 
movement  to  shift  the  position  of  the  kiuvca 
at  the  end  of  each  course ;  and,  lastly,  a 
peculiar  form  of  knives,  and  the  mode  of 
mounting  them  in  the  bar,  together  with  a 
method  of  adapting  them  to  Uieir  work  so 
that  any  length  of  loop  may  be  formed  and 
cut  with  facility. 
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Louis  Adolphb  Dupirrst,  112,  Fan- 
boarg  dn  Temple,  Paris,  France,  engineer. 
F»r  eertmn  imprtwements  iu  maehintryfor 
producing  figure*  \n  rtlievo.  Patent  dated 
NoTember  17,  1849. 

This  invention  consists  in  the  constmction 
of  four  different  machines  for  reproducing 
models  senlptnred  in  basso  relievo  or  in 
reHero,  either  in  similar  or  different  proper, 
tions,  or  with  one  proportion  of  the  model 
altered,  and  the  rest  nnchanged. 

The  elaims  refer  to  the  constmction  and 
adaptation  of  parts  which  constitute  these 
machines,  as  described  in  the  specification 
and  represented  in  drawings  which  accom- 
pany it. 

WiLLiAU  Brindlbt,  Nelsou  -  terrsco, 
Twickenham,  Middlesex,  j^a/rtsr-niacA^ma- 
nufiictorer.  For  improvement*  m  produeinif 
omamenial  deeignt  on  ptpier^maeh^f  and  in 
preeeming  vegetable  mattere.  Patent  dated 
November  17,  1849. 

The  improvements  sought  to  be  secured 
under  this  patent  consist^^ 

1.  In  using  the  sheets  of  wet  paper  with- 
out their  being  pressed,  as  usual,  before 
aecumuiating  them  on  the  pattern,  in  order 
to  obtain  sharper  impressions  from  the 
leaves,  flowers,  and  stalks  of  plants  than 
has  hitherto  been  practicable.  For  this 
purpose,  the  pattern  is  covered  with  oiled 
paper,  and  the  sheets  of  wet  paper  laid  upon 
them,  after  which  the  pattern  and  paper  are 
subjected  to  pressure,  clamped  together, 
and  then  stoved.  The  pattern  is  formed  by 
laying  the  flowers  and  leaves  on  a  pancd 
board.  The  impressions  thus  produced  may 
be  used  as  moidds,  or  by  japanners. 

2.  To  preserve  vegetable  substances,  the 
patentee  proposes  to  oil  and  stove  them  in 
the  same  way  as  articles  made  from  papier- 
maehi, 

CTatim.— 1.  Producing  ornamental  sur- 
feoti  on  papier-maehi  by  employing  un- 
preised  wet  paper ;  also  the  employment  of 
the  leaves  of  plants  or  flowers,  or  parts 
thereof,  for  producing  ornamental  surfaces 
on  papier-^maehk, 

2.  The  pressing  (query  preserving)  of 
vegetable  substances  such  as  the  leaves  and 
flowers  of  plants. 

Samorl  Stockir,  High  Holbom,  Mid- 
dlesex, hydraulic  engineer.  For  improve- 
mente  in  the  beer  enginee,  beer  meaeuree, 
andiobaeeo-boxeeueedbgpublieane.  Patent 
dated  November  17,  1849. 

The  patentee  describes  and  claims— 

1.  Various  modes  of  constructing  barrel- 
engines,  in  order  that,  when  not  working, 
the  openings  may  be  covered. 

2.  Making  anti-corrosive  barrels  by  lining 
them  with  wood,  marble,  or  state. 

3.  Ornamenting  barrels  by  covering  them 
with  ornamented  paper. 


4.  Making  the  feet  and  handles  of  beer- 
measures  and  pots  of  iron  or  brass,  stamped 
into  shape,  in  order  that  they  may  last  the 
longer,  and  offer  greater  obstruction  to  the 
breaking  up  and  concealment  of  them  when 
stolen. 

5.  Making  the  pots  of  less  thickness  than 
hitherto,  and  covering  them  externally  with 
paper,  to  diminish  their  value,  and  conse- 
quently the  risk  of  their  being  stolen. 

6.  A  construction  of  tobacco-box,  having 
.  for  its  object  to  prevent  customers  helping 

themselves  to  the  tobacco  without  paying 
for  it,  which  consists  of  a  casing  that  en- 
closes a  disc,  perforated  with  holes  equidis- 
tant apart,  to  contain  separate  parcels  of 
tobacco.  The  front  face  of  the  casing  has 
one  hole,  only  large  enough  to  allow  of  one 
parcel  being  withdrawn.  To  the  back  of 
the  disc  there  is  aflixed  an  escapement, 
which  consists  of  two  wheels,  the  large  one 
having  teeth  on  the  inside  cireumferenoe, 
and  the  small  one  on  the  outside^the  num- 
ber of  teeth  in  each  being  (equal  to  the 
number  of  holes  in  the  disc  Behind  the 
disc  there  is  a  lever,  which  is  pressed  up  by 
a  spring  so  as  to  project  its  extremity  into 
the  money  channel,  which  leads  from  an 
opening  in  the  top  of  the  easing  to  a  recep- 
tacle in  the  lower  part.  The  lever  carries 
at  top  a  detent,  which  takes  into  the  teeth 
of  both  wheels,  and  the  resistance  of  the 
spring  is  calculated  so  that  when  a  certain 
coin  — a  penny-piece,  for  instanoe— is 
dropped  in,  the  lever  shall  give  way  before 
it,  allowing  it  to  psss  into  a  drawer  or 
receptacle,  and,  at  the  same  time,  the  de- 
scent of  tike  lever  will  cause  the  detent  to 
take  into  the  space  between  two  teeth  of  the 
small  wheel,  and  move  it  one  tooth  on :  the 
resction  of  the  spring  will  move  the  lever 
back,  and  cause  the  detent  to  take  into 
between  two  teeth  in  the  large  wheel,  and 
move  it  one  tooth  forward.  The  result  of 
this  operation  will  be  to  bring  the  succeeding 
tobacco- holder  opposite  the  opening  in  the 
face  of  the  casing. 

William  Buckwkll,  of  the  Aitificial 
Grsnite  Works,  Batterses,  Surrey,  engineer. 
Far  improvemente  in  manufaeiuring  pipes 
and  other  etructuree  artifieially  in  mouide, 
when  uiimg  etonee  and  other  mattere.  Patent 
dated  November  17,  1849. 

Mr.  Buckwell  proposes  to  msnufaotnre 
stoneware  pipes  by  percussion  or  impact, 
by  a  process  similar  to  the  one  he  employs 
for  the  compression  of  artificial  fuel  (see 
vol.  li.,  p.  328).  For  this  purpose  he  em- 
ploys a  cast-iron  mould,  and  a  ram  or  steam 
iiammer.  Sapposing  the  pipe  which  is  to 
be  made  is  of  4  feet  diameter,  and  of  a  see- 
tional  area  equal  to  400  square  inches,  the 
hammer  should  weigh  two  tons  and  a  half, 
make  50  strokes  a  minute,  and  move  through 
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a  ipaca  of  4  feet.  The  materialf  which 
an  to  be  fed  into  the  mould,  little  by  little, 
after  each  stroke,  vmtil  the  pipe  is  com- 
pleted, are  composed  of  1  part  of  Portland 
or  other  snitable  cement,  3  parts  of  stone, 
and  about  5  per  cent,  of  liquid.  But  the 
proportion  of  the  liquid  will  depend  upon 
the  degree  of  absorbence  possessed  by  the 
stone,  the  state  of  the  atmosphere,  &c.,  and 
can  only  be  determined  by  experience.  For 
instance,  if  there  be  too  little  water,  the 
stone  wUl  powdeir  under  the  blows  of  the 
ram,  and  if  there  be  too  much,  it  will  appear 
on  the  surface.  When  it  is  required  to  make 
more  than  one  pipe  in  a  mould  of  greater 
length  than  the  hammer  can  work  in,  or  to 
prmluce  a  longer  pipe  than  it  is  calculated 
to  make,  it  is  proposed,  in  the  first  instance^ 
to  place  iron  rings  in  the  mould  at  each 
length  of  pipe,  which  shall  fit  it  accurately, 
and  respectiTely  serve  as  bottoms  to  the 
pipes.  In  the  second,  the  use  of  the  rings 
is  dispensed  with.  In  both  cases  the  ring 
which  forms  the  under  part  of  the  mould  at 
oommencement  b  supported  on  a  platform, 
which  reste  upon  the  piston  rod  of  a  steam 
cylinder,  so  as  to  bring  the  materials  of 
which  the  pipe  is  to  be  made  within  the 
range  of  tbe  hammer.  This  platform  is 
locked  at  commencement,  and  kept  so  until 
the  pipe  or  portion  of  pipe  in  the  mould 
is  completed,  when  it  is  unlocked,  and  the 
pipe  allowed  to  descend.  A  similar  arrange- 
ment is  adopted  to  support  the  core.  When 
solid  structures  are  to  be  made,  the  use  of 
the  core  is  dispensed  with. 

To  unite  these  pipes,  which  from  the  man- 
ner they  have  been  made  are  necessarily 
without  projections,  or  other  similar  shaped 
pipes,  whether  of  metal  or  not,  the  paten- 
tee proposes  to  employ  a  metal  band,  having 
an  internal  flange  and  tangential  bolt-holes, 
which  is  of  less  internal  diameter  than  the 
external  diameter  of  the  pipe.  A  strip  of 
Tulcanised  Indian  rubber  or  gutte  percha  is 
laid  over  the  joint,  and  over  that  the  band, 
which  is  made  to  hold  the  pipes  tightly  by 
screwing  up  the  bolt 

Ctotm.— Compressing  or  soUdi^ng  in 
moulds,  by  impact  or  percussion,  cylindri- 
cal structures  called  pipes,  or  oUier  struc- 
tures where  stone  or  other  matter  is  em- 
ployed, and  also  the  mode  of  uniting  or 
joining  pipes  made  without  projections  by 
means  of  an  expanding  and  collapsable 
metal  band. 

Alfrbd  Vxncsnt  Nswton,  Chancery- 
lane,  mechanical  draughtsman.  Fbr  tm- 
pruvemenU  in  Wkonttfaeturmg  leather,  (A 
communication.)  Patent  dated  November 
17,  1849. 

The  patentee  stetes  that  the  object  of  this 
vention  is  to  effect  the  tanning  of  leather 
ore  speedily  than  hu  yet  been  aooom- 


plished,  and  ^  tbe  same  tine  to  improfe 
the  quality  of  it.  With  this  vieWy  be  tokes 
for  every  100  calves'  skins,  nnh«ired  and 
freed  from  lime, 

20  lbs.  of  sulphate  of  alumina  and  potash 
(alum),  and  10  lbs.  of  diloride  of  sodium. 

100  lbs.  of  mimosa  catechu. 

4  lbs.  of  sulphate  of  alumina,  either  alone 
or  mixed  with  2  lbs.  of  chloride  of  sodium. 

The  three  mixtures  are  dissolved  in  water, 
and  kept  apart  in  different  vessels. 

Of  the  first  mixture  one-fifth,  of  the 
second  one-tenth,  and  of  the  third  one-fouitii 
are  placed  in  a  vat,  and  the  skins  put  in. 
While  immersed  they  are  pushed  roond  the 
vat  by  men  armed  with  poles,  or  by  machi- 
nery. After  e  short  time  the  skins  are  taken 
out,  and  one- fifth  of  the  first  mixture,  one- 
tenth  of  the  second,  and  one-fourth  of  the 
third  added  to  that  in  the  vat.  Tbe  skins 
are  again  immersed  and  treated  as  bdfore. 
After  a  longer  period  than  in  the  former 
case,  they  are  taken  out,  and  one-fifth  of 
the  first  mixture  and  one-tenth  of  the  second 
mixtare  poured  into  the  vat.  The  skins  are 
again  immersed,  and  ^owed  to  reasain  in 
some  (ime,  being  occasionally  stirred  round. 
They  are  again  removed,  and  the  remainders 
of  the  first  and  third  mixtures,  and  one-filth 
of  the  second  mixture,  are  added,  and  tlie 
skins  immersed;  after  some  days,  the  re- 
maining two-fifths  of  the  second  mixture  are 
added.  In  the  course  of  four  or  Are  weeks 
the  skins  will  be  found  oomi^etely  tanned. 

As  a  modification  of  the  preceding  pro- 
cess, it  is  suggested  to  lay  the  skins  in  a  pit. 
with  about  3  lbs.  of  bark  between  each,  and 
mixed  with  water.  The  pit  is  to  be  provided 
with  a  hand  pump,  for  pumping  tbe  tanning- 
liquid  firom  the  bottom  on  to  the  top  skin. 

The  following  proportions  are  given  by 
the  patentee  :— 

For  100  goat  skins,  10  to  12  lbs.  of  sul- 
phate of  alumina  and  potash,  6  lbs.  of  chlo- 
ride of  sodium,  and  from  50  to  60  lbs.  of 
mimosa  eatechu. 

For  100  cow-hides— 200  to  300  lbs.  of 
sulphate  of  alumina,  100  lbs.  of  chloride  of 
sodium,  and  500  lbs.  of  mimosa  eatechu. 

For  100  ox-hides— 14  to  16  lbs.  of  anl- 
phate  of  alumina,  8  lbs.  of  chloride  of  so- 
dium, 12  to  14  lbs.  of  mimosa  estechn. 
From  50  to  60  lbs.  of  the  latter  are  subae- 
queotly  added. 

CSaim. — ^The  manufiscturing  leather  by 
effecting  the  tanning  operation  in  tixe  fol- 
lowing manner,  via.:  by  employing  sub- 
stances to  act  directly  on  the  albomtnons 
matter  of  the  skins,  such  as  sulphate  of 
alumina,  sulphate  of  alumina  and  potash 
(alum),  chloride  of  sodium,  sulphate  of 
magnesia,  sulphate  of  aluminum,  chloride 
of  sine,  &c.,  and  substances  containing  tan- 
nin, to  act  upon  the  gelatine  of  tbe  iUd, 
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waA  M  tilt  miflfioia  oatsdm,  bark  and 
leaTes  of  oak,  the  baik  of  poplar,  chestnat, 
f purge  laurel,  sumach,  &c.,  according  to 
the  proportiona  and  proceatea  before  de* 
acribed,  taking  for  a  atandard,  mimosa  cate- 
chu of  good  quality,  which  containa  50  per 
cent,  of  tannin. 

CHAni^na  Cowpbr,  Southampton-bnild- 
ings*  Chancery-lane.  For  certain  improve' 
metUs  in  the  tMnttfiieture  qfeugar.  Patent 
dated  November  20,  1849. 

This  invention  relatea  to  the  treatment  of 
cane  jniee,  beetroot  jnce,  or  other  saccharine 
liquid  vith  canatic  baryta,  and  to  the  re - 
coTery  of  it  from  the  carbonate  of  baryta, 
which  is  formed  by  this  operation. 

The  cane  juice,  or  other  aacdiarine  liquid, 
b  heated  to  le?""  Fahr.,  and  caustic  baryta, 
previously  slacked  and  mixed  with  a  suffi- 
ciency of  water  to  reduce  it  to  the  consistency 
of  cream,  is  added  in  the  proportion  of  601bs 
to  100  gallons  of  juice.  This  mixture  is 
then  raised  to  the  boiling  point,  when  the 
baryta  and  sugar  precipitate  in  the  form  of 
aaccharate  of  baryta,  and  the  superabundant 
liquid  is  decanted  off.  The  sugar  will  be 
thus  separated  from  iU  impurities,  which 
will  be  held  in  suspension  by  the  water. 
The  precipitate  is  to  be  washed  and  sub- 
jected to  pressure  to  expel  the  moisture, 
when  it  will  assume  the  appearance  of  cakes. 
Or  may  remain  in  the  state  of  magma 
or  thin  paste.  The  cakes  are  broken  into 
amall  pieces,  and  mixed  with  one  and  a 
quarter  their  weight  of  water ;  or  in  case  of 
the  precipitate  being  a  magma  it  is  mixed 
with  a  quantity  of  water  sufficient  to  pro- 
duce a  similar  result.  Carbonic  acid  is  now 
paaaed  through  the  mixture,  whereby  the 
augar  will  be  liberated  and  held  in  solu- 
tion by  the  water,  while  the  baryta  will  be 
precipitated  in  the  form  of  carbonate  of 
baryta.  The  saccharine  sqlation  is  drawn 
off  and  concentrated  by  boiling  to  1'27'' 
apecific  gravity,  when  the  syrup  is  filtered, 
to  obtain  the  baryta  which  will  be  pre- 
cipitated by  heat,  and  concentrated  to  the 
cryataUiziog  point  It  is  lastly  poured  into 
▼essels  and  allowed  to  crystallize.  The 
solutions  which  have  been  drawn  off  may  be 
turned  to  account  by  concentrating  them  to 
1-27°  apecific  gravity  (filtering  aa  before) 
and  converting  them  to  alcohol  by  fermenta- 
tion. The  loOEdity  of  the  works  may  some- 
times render  it  desirable  to  employ  some 
other  base  than  baryta,  such  as  strontia  or 
oxide  of  lead,  capable  of  forming  an  insolu* 
ble  saccharate ;  and  in  some  cases  it  may  be 
advisable  to  form  first  a  soluble  saccharate 
which  is  afterwards  converted,  by  double 
decomposition,  into  an  inaoluble  saccharate 
— the  soluble  aaccharate  being  mixed  with 
the  solution  of  a  salt  capable  of  forming  an 
insolaUe  laecharate  and  a  soluble  salt.    In- 


stead of  carbonie  aoi4»  sulphuric,  phosphoric, 
or  boracic  acid  may  be  used,  provided  it  will 
precipitate  with  the  baryta  and  liberate  the 
sugar.  The  process  just  described  may  be 
applied  to  the  treatment  of  raw  sugar  by  dis- 
solving it  iff  water,  and  addiog  caustic  baryta ; 
proceeding  with  the  rest  of  the  operation  as 
before.  Instead  of  caustic  baryta,  ita  equiva- 
lent of  hydrate  of  baryta  may  be  used. 

To  recover  the  canatic  baryta  fh>m  the 
carbonate  of  baryta,  the  patentee  proposes  to 
employ  either  of  the  following  two  processes. 

1.  The  carbonate  of  baryta  ia  treated  with 
aulphuiic  acid  in  a  close  vessel  to  form 
sulphate  of  baryta,  and  the  carbonic  acid 
which  is  thereby  disengaged,  ia  preserved 
and  subsequently  applied  to  the  treatment 
of  the  aacdiarato  of  baryta.  The  sulphate 
of  baryta  is  converted  into  sulphuret  of 
barium,  by  heating  it  with  charcoal,  or 
other  carbonaceous  matter  in  a  furnace ;  or 
when  it  is  desired  te  collect  the  carbonic  acid, 
in  a  retort,  the  sulphuret  of  barium  is 
separated  from  the  carbon  by  washing,  and 
will  consequently  form  a  solution  which  is 
to  be  boiled  with  the  oxide  of  copper.  The 
resulting  products  will  be  sulphuret  of 
copper  and  hydrate  of  baryta.  The  sulphu- 
ret of  copper  is  reconverted  into  oxide  of 
copper  by  roasting,  in  order  that  it  msy  be 
rendered  available  again. 

2.  The  object  of  this  process  is  to  sepa- 
rate the  caustic  or  hydrate  of  baryta  from 
carbonate  of  baryta  by  double  decomposi- 
tion. For  this  purpose  any  of  the  sulphates 
may  be  employed — some  in  a  dry  and  some 
in  a  wet  state — but  the  patentee  prefers  to 
use  sulphate  of  soda  or  potash,  because 
it  may  be  converted  into  a  more  valuable 
form,  caustic  soda,  or  potash,  or  carbo- 
nate of  soda,  or  potaah.  The  mode  of 
operating  with  sulphate  of  soda  is  the  same 
as  that  for  sulphate  of  potash,  with  the  ex- 
ception that  218  parte  of  the  latter  are  to 
be  employed  instead  of  178  of  the  former. 
If  it  were  not  desired  to  effect  a  complete 
decomposition  it  would  simply  be  necessary 
to  mix  one  chemical  equivalent  of  sulphate , 
of  soda  with  one  chemical  equivalent  of 
carbonate  of  baryta,  in  which  case  there 
would  be  formed  on  the  one  hand  a  mixture 
of  sulphate  of  baryta,  formed  by  decomposi- 
tion, with  an  undissolved  carbonate  of  baryta, 
and  on  the  other,  a  solution  of  carbooate  of 
soda,  formed  by  decomposition,  with  an  un- 
dissolved sulphate  of  soda.  It  is,  therefore, 
proposed  to  employ  the  dissolving  salt,  in 
excess  in  proportion  to  the  salt  to  be  dis- 
solved. Also,  if  it  is  desired  to  separate  the 
last  portion  of  sulphuric  acid  it  is  necessary 
to  use  a. substance  (by  preference  lime)  which 
will  combine  with  the  carbonic  acid  as  it  is 
set  free  by  the  sulphuric  acid  and  form  a 
carbonate. 
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First  operation.— 178  parti  by  weight  of 
•nlphate  of  soda  are  ditstoWed  in  three  times 
its  weight  of  water,  mixed  with  123  parts  of 
carbonate  of  barjta,  and  boiled  two  honri, 
whence  will  result  a  solution  of  carbonate 
and  sulphate  of  soda,  and  a  precipitate  of 
sulphate  of  baryta,  which  is  to  be  washed 
and  set  aside  to  be  afterwards  converted  into 
sulpharet  of  barium.  The  washings  are  also 
to  be  presenred  and  used  in  the  subsequent 
operations. 

Second  operation.— The  solution  of  car- 
bonate and  sulphate  of  soda,  resulting  from 
the  first  operation,  is  mixed  with  246  parts 
of  carbonate  of  baryta  and  71  parts  of  lime. 
The  mixture  is  boiled  for  about  two  hours 
and  then  allowed  to  precipitate,  when  there 
will  be  formed  a  carbonate  and  sulphate  of 
baryta  and  a  carbonate  of  lime.  The  solu- 
tion is  to  be  decanted  off,  and  may  be  con- 
Terted  into  caustic,  or  carbonate  of  soda, 
i  ^Third operation. — ^This  precipitate  is  mixed 
with  the  same  quantity  of  sulphate  of  soda  as 
was  used  in  the  first  operation,  dissolved  in 
the  washings  before  referred  to,  and  the 
mixture  boiled  for  two  hours,  when  the 
sulphate  of  baryta  and  carbonate  of 
lime  will  be  precipitated,  and  the  super- 
natant solution  of  sulphate  and  carbonate 
of  soda  is  drawn  off,  and  employed  for  the 


second  operation.  The  predpitate,  sulphate 
of  baryta,  and  carbonate  of  lime,  it  mixed 
with  carbonaceous  matters,  and  heated  to 
redness  in  a  retort,  or  closed  yessel,  to  col- 
lect the  carbonic  add  gas  that  will  be  db- 
engaged  from  the  lime,  and  by  the  reaction  of 
the  carbon  on  the  sulphate  of  baryta,  and 
which,  after  being  washed,  is  to  be  employed 
to  decompose  the  saccharates  of  baryta. 
The  resulting  products  will  be  suIphnxeC  of 
barium,  lime,  and  carbon,  which  are  to  be 
washed ;  when  the  sulphate  of  barium  wiD 
be  separated  from  the  Ume  and  caibon,  and 
be  held  in  solution,  which  is  to  be  converted 
into  hydrate  of  baryta,  in  the  manner  before 
described. 

C/o^m.— The  recovery  of  baryta  from 
carbonate  of  baryta,  formed  in  the  manu- 
facture of  soger  by  decomposing  it  with  sul- 
phuric acid. 


Speeifleaiion  Dne,  bui  not  BmroiM, 

Charles  Edoua&o  Frakcois  Coir. 
8TANT  pRospxnn  Db  Chamot,  BmaselSf 
now  residing  in  Tavistock-street,  West- 
minster, dvil  engineer.  Fk>r  imptxntfmnd 
in  theprtparaiUmoHd  manu/aehtno/JUXf 
hempf  and  other  like  nib$tane§§.  Patent 
dated  November  20, 1849. 
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IVilllun  Edward  Newton,  of  Chancery-lane,  cItU 
engineer,  for  improvement!  in  warming  and  vantl- 
lating  building!.  (Communication.)  May  22;  liz 
month!. 

Robert  Cotgreave,  of  Eecleiton,  Cheiter,  farmer, 
for  certain  improTemonta  in  macliinery  or  appara- 
tus to  be  nied  in  draining  land.  May  22;  !lz 
month!. 

Henry  Columbu!  Hnrry,  of  Manoheater,  civil 
engineer,  for  certain  improrementa  in  the  method 
of  lubricating  machineiy.    May  22 ;  six  month!. 

William  Palmer,  of  M,  Cottage  Grove,  Bow-road, 


Middlesex,  gentleman,  for  improv«m«nla  in  tlie 
manufkoture  of  candles  and  candlewiek,  and  in  the 
machinery  applicable  to  such  matters.  May  22; 
six  months. 

Jules  Frederick  Maillard  Oumeak,  of  Paria,  fior 
certain  improvements  in  reflectors  for  lumiaaiiea. 
May  22;  six  montha. 

Simon  Pincofls,  of  Manchester,  merchant,  for 
certain  Improvements  in  the  dyeing  proeeas  fai 
calico  printing  and  dyeing,  which  improvemeou 
are  also  applicable  to  other  processes  in  caUeo^ 
printing  and  dyeing.    May  23 ;  six  montha. 
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[Patent  dated  November  17, 1849.    Patentee  Thomas  Wondell,  Birmingham,  manafaetarer. 

Speclfie&tion  eiifolled  May  17,  I850.j 

AccoBDJNO  to  the  mode  in  which  envelopes  are  now  ordinarily  manufactared,  thej 
have  to  pass  through  a  number  of  distinct  processes,  with  interYals  more  or  less  dila- 
tory between  them,  before  they  attain  to  a  finished  state ;  and  those  prooesses  are 
accomplished  partly  by  hand  and  partly  by  machinery.  Now  the  improvements 
which  form  the  sublect  of  the  present  patent  consist^  ^r«/i^,  in  an  arrangement  and 
combination  of  machinery,  or  of  machines,  in  serial  order, "  whereby  some  of  the  said 
processes  are  performed  simultaneously  with  others  of  them,  and  the  whole  are  per- 
formed in  continuous  or  uninterrupted  succession  by  means  of  machinery  chiefly, 
with  as  little  aid  as  may  be  from  hand-labour,  and  with  much  greater  dispatch  than 
heretofore,  and  whereby  also  the  cost  of  manufacturing  the  same  is  greatly  reduced*'* 
And,  secondly,  in  certain  improvements  peculiar  to  parts  of  the  said  processes, 
machinery,  or  machines,  and  to  certain  of  the  tools  used  therein  or  tnerewith, 
"which  improved  parts  of  the  processes,  machinery,  or  machines,  or  tools,  may 
(some  or  all  of  them)  be  used  by  tnemselves,  separately  from,  and  independent  of  the 
serial  order  and  arrangement  aforesaid." 

The  processes  referred  to  by  the  patentee  consist,  1st.,  of  the  shaping  and  cut- 
ting ;  that  is,  the  cutting  out  from  sheets  or  webs  of  paper  pieces  of  the  shape  or 
contour  of  the  envelope  when  spread  out  flat.  2nd.  In  stamping  the  projecting  part 
of  that  side  of  the  piece  so  cut  out,  which  is  afterwards  to  form  the  seal  flap  of  the 
envelope,  with  any  required  device.  8rd.  In  gumming  the  edges  of  two  of  the 
other  sides,  which  are  afterwards  to  form  the  end  flaps  of  the  envelope.  4th.  In 
what  is  called  creasing  the  piece  of  paper,  or,  in  other  words,  indenting  it  in  rect- 
angular lines,  so  as  throw  up  the  four  sides  which  are  to  form  the  four  flaps.  5th.  In 
applying  to  the  under  part  of  the  seal  flap  an  ** adhesive'*  composition.  6th.  In 
pressing  down  and  flattening  the  three  sides  which  have  been  prepared  for  being 
cemented  together  ;  and,  7th.  In  arranging  a  number  of  such  envelopes  into  lots  of 
determinate  numbers  as  they  emerge  from  the  pressing  and  flattening  rollers. 

The  details  of  these  processes,  and  the  improvements  which  Mr.  Worsdell  has 
effected  in  each  are  thus  described : — 

TAe  Shtqfing  and  Cutting-oui  Proeetaes. 

I  perform  these  operations  by  one  machine,  and  by  one  continuous  movement  of  that 
machine.  Fig.  1  is  a  side  elevation  of  this  instrument,  which  I  call  a  **  cutting  ram,"  and 
fig.  2  a  plan  thereof.  E  E  is  a  framework,  and  F  the  ram  which  moves  up  and  down  cm 
the  pillars,  P  P.  The  centre  plate  R  of  this  ram  is  of  the  same  rectangular  area  as  the 
back  of  the  envelope  intended  to  be  manufactured,  and  has  four  cutters,  SS  S^,S*,S^, 
projecting  downwards  from  it,  which  are  of  the  exact  shapes  of  the  foar  flaps  of  the  future 
envelope.  Each  of  these  sides  is  formed  with  knife-edges  or  has  knife-edges  inserted  into 
it,  which  act  after  the  manner  of  shears  in  catting  the  paper.  6  is  a  table  on  to  which 
the  web  of  paper  is  fed,  from  which  the  envelope,  and  a  succession  of  such  envelopeSt  is 
out  out.  H  is  a  rectangular  recess  in  the  centre  of  the  table,  of  a  size  a  little  lai^er  than  the 
centre  plate  R  of  the  ram.  The  cutting  ram  is  lowered  and  raised  by  means  of  a  crank 
and  fly-wheel,  and  the  paper  Is  fed  into  the  machine  by  two  rollers,  which  are  acted  on  by 
a  cam  in  snch  manner  as  to  give  an  intermittent  motion  to  the  web,  so  that  at  each  eleva- 
tion of  the  ram,  a  fresh  length  of  paper,  sufficient  to  make  an  envelope,  shall  be  fed  in  (the 
two  last  parts  of  the  machines  are  omitted  in  the  drawings).  The  mode  of  operation  is  aa 
follows :  On  the  web  of  paper  being  brought  upon  the  table  G,  the  ram  is  lowered,  when 
the  four  extreme  points  of  the  knife-edges,  SS  S',  S",  S'^,  simultaneously  penetrate  the 
paper,  and  by  their  joint  action,  as  the  ram  descends,  cut  out  from  the  web  a  piece  oi  the 
form  of  the  intended  envelope  when  spread  out  flat.  As  soon  as  the  knife-edges  have  thoa 
performed  their  office,  the  centre  plate  R  (the  ram  still  continuing  to  descend)  comes  in 
contact  with  the  piece  of  paper  which  has  been  so  externally  shaped  and  cut  out,  and  carry- 
ing it  down  through  the  recess,  gives  to  the  centre  of  it,  the  rectangular  form  of  the  centre 
plate  R  and  recess  H — that  is  to  say,  a  form  suitable  for  the  back  of  the  future  envelope ; 
and  throws  up  at  the  same  time  the  four  sides  which  are  destined  to  form  the  end  and  side 
flaps  into  nearly  a  perpendicular  position.  On  the  ram  completing  its  stroke,  the  roogUy- 
shaped  envelope  drops  out  at  bottom  into  a  receiving  tray. 
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3^  StampiHf,  Gumminf,  Orettng,  and  Adhtihf  C»mpotUi»n,  Afplfinf  Avmmm. 

The  whole  of  then  four  proeeuu  I  petform  by  the  oonCinDoiu  operatioo  of  one  mchlne, 

of  which  ■  ttent  aUTition  U  gltcD  Id  Bg.  3.  i  back  elcTaCloii  ia  ig.  A,  «nd  ■  aide  item 

In  if.  i.    To  loma  eitenc  thli  machine  ii  precinlf  ■tmU"'  to  the  ihaplng  and  cntting 

maahine  prerlonilf  dcKribed  j  and  in  practice  I  prefer  combining  the  two  machlnei  ia  one. 

Fig.  4.  Fi^,  6. 


whkh  (hall  do  the  work  of  both.  E  E  ia  a  framework ;  P  a  ram  with  centre  plate  R  i  and 
G  a  table  with  rectangular  reeeaa  H,  all  aa  in  the  maebine  before  deacrlbsd.  I  ia  a  ibaft 
owrjinc  an  eccentric  K,  which  ii  worked  bj  a  baud  on  the  poller  M,  and  jiirea  motion  to 
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the  ram.  L  is  a  fly-wheel.  N,  N,  N,  N,  are  fonr  guides,  between  which  the  pieee  of  paper 
is  placed  ready  to  be  acted  on  by  the  ram.  O  is  a  slide,  to  the  bottom  of  which  is  attad^ 
a  die  or  stamp  Q.  R"  R«  are  the  gumming  yessels  which  are  attached  by  stays,  rr,  to  the 
slide  O.  X  is  a  cam  on  the  shaft  I,  which  acts  upon  Uie  roller  Y,  which  presses  down  the 
slide  O.  The  gumming  vessels,  R'R*,  consist  each  of  a  small  erlinder,  into  which  a  piece  of 
sponge  or  other  suitable  porous  material  is  closely  fitted,  t'l'  are  two  small  taps  by  which 
the  flow  of  the  gum  is  regulated.  T^,  T',  T«,  T^,  are  fonr  metal  creasing  plates  which  are 
suspended  from  a  frame,  F',  and  when  hanging,  nearly  coincide  with  the  fonr  sides  of  die 
recess  H,  inclining  slightly  inwards. 

A  flew  of  these  plates,  and  the  frame  which  supports  them,  is  given  separately  in  fig.  7. 
V  is  an  oscillating  reservoir  containing  the  adhesive  composition,  which  is  connected  to  the 
centre  plate  by  the  slotted  bractcet  v.  B  is  an  under  platform  which  has  a  rising  and  drop- 
ping motion  given  to  it  by  arrangements  to  be  presently  explained.  When  it  rises,  it  acts 
in  combination  with  the  centreplate  R  to  press  the  paper  into  the  reqaired  form,  and  when 
it  drops  into  an  inclined  position  it  serves  to  deliver  the  paper  after  it  has  been  stamped, 
gummed,  and  creased,  into  a  trough  Z.  It  is  centred  on  tiie  top  of  a  bent  lever  ^,  which 
has  at  bottom  a  spring  e',  and  this  bent  lever  6'  is  connected  to  the  under  end  of  another 
lever  e*,  which  passes  upwards  to  near  the  shaft  I,  where  it  is  surmounted  by  a  roller/*, 
which  is  acted  on  by  a  cam  g^  on  the  shaft  I.  When  the  cam  is  in  one  position  it  depresses 
the  lever  «*,  and  consequently  the  lever  b*  and  the  spring  e*,  which  allows  the  platform  to 
fall  into  the  inclined  position,  as  represented  in  fig.  7  ;  and  when  the  cam  taking  another 
position,  sets  free  the  spring  e"  and  lever  6<*,  the  platform  is  thrown  up  by  the  action  of  the 
spring  and  of  the  tail  pin  A*  into  a  horizontal  position. 

The  mode  of  operating  with  the  machine  is  as  follows : — The  paper  being  laid  on  the 
table  within  the  guides  N,  and  the  shaft  I  made  to  revolve,  the  cam  X,  acting  on  the  roller 
Y,  first  depresses  the  slide  O,  which  brings  the  stamp  Q  down  on  the  end  of  the  seal-flap, 
and  simultaneously  therewith  the  mouths  of  the  gumming  vessels  R'  upon  the  edges  of  the 
two  end  flaps,  immediately  after  which  these  tools  are  returned  to  their  original  position  by 
the  action  of  a  spring  W.  Tnro  horizontal  stops  A'  prevent  the  psper  from  b«ng  touched 
by  the  gum  at  any  but  the  desired  points.  The  centre  plate  (R)  of  the  ram  eomei  next  in 
contact  with  the  centre  of  the  piece  of  paper,  and  presses  it  down  through  the  recess  H, 
throwing  up  the  four  sides  into  nearly  a  perpendicular  position,  as  explainni  in  the  descrip- 
tion of  the  shaping  and  cutting-out  machine.  The  motion  of  the  ram  being  continued,  die 
paper  is  forced  down  between  the  creasing  plates  T^,  T',  T*,  T^,  the  springs  /  f  at  the  back 
of  these  plates  giving  way  accordingly.  The  adhesive  composition  reservoir  V,  descending 
along  with  the  ram  comes  now  in  contact  with  the  edge  of  the  receu  H,  which  causes  it 
(the  reservoir)  to  tilt  in  the  direction  shown  in  the  engraving,  fig.  7*,  and  thus  to  bring  a 
sponge  (which  is  fitted  into  the  lower  part  of  the  reservoir,  and  through  which  the  compo- 
sition flows)  into  contact  with  the  inner  side  of  the  seal-flap ;  and  any  further  descent  of  the 
reservoir  being  stopped  by  the  table,  the  paper  is  drawn  down  through  the  remainder  of  the 
distance  between  the  gummed  sponge  and  the  metal  plate  T^,  whereby  the  gum  is  laid  upon 
the  paper  to  the  extent  required.  When  the  ram  reaches  the  lowest  point  of  its  stroke,  the 
centre  plate  (R)  and  paper  are  met  by  the  ascent  of  the  under  platform  B,  which  is  supposed 
to  have  just  previously  discharged  an  envelope  into  the  trough  Z.  The  ram  now  commences 
its  return  or  up-stroke,  leaving  the  paper  detained  by  the  pressure  of  the  four  creasing 
plates,  which,  as  soon  as  the  ram  rises  above  the  points  t  z,  return  to  their  original  posi- 
tions by  the  action  of  the  springs  {Jt  i)  behind  them.  The  four  sides  of  the  paper  are  at  this 
time  slightly  inclined  inwards  at  an  angle  regulated  by  the  set  screws  1^  if.  When  the  ram 
in  its  ascent  reaches  above  the  highest  points  of  the  upright  sides  of  the  paper,  the  under 
platform  B  is  made  to  fly  up  and  press  the  edges  of  the  paper  against  the  bottom  edges  of 
the  four  creasing  plates,  which  serves  still  fur&er  to  impress  the  paper  into  the  reqaired 
form.  The  manner  in  which  the  last  movement  of  the  under  platform  B  is  produced,  is  as 
follows.  In  the  side  of  b",  the  spring  lever,  on  the  top  of  which  the  platform  is  centred, 
there  is  a  notch  m',  cut  into  which  a  spring  sliding  bolt  if  fits,  and  during  the  previous  or 
first  ascent  of  the  under  platform,  that  bolt  is  left  in  the  notch,  which  neomarily  limits  tlie 
height  of  the  ascent  to  the  height  of  the  noteh.  But  on  the  farther  ascent  of  the  ram,  the 
sliding  bolt  n«  is  acted  upon  by  a  cam  p",  attached  to  a  shaft  C,  which  is  worked  from  a 
crank  pin  D*  on  the  main  shaft  I,  and  is  thus  withdrawn  from  tiie  notch,  which  allows  the 
bent  lever  b'  to  ascend  to  its  full  extent. 

The  Fretting  and  Flattening  Proeettet. 

Tbe  partially- formed  envelope,  after  having  been  stamped,  gummed,  and  creased,  and 
had  tbe  adheiiive  composition  applied  to  it  as  before  described,  is  removed  to  the  flattening 
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roUert.  Thii  is  effected  by  the  cam  g*  coming  in  contact  with  the  roller  J^,  and  depreaaing 
the  rod  a*  and  spring  C,  which  forces  down  the  lever  5*,  when  the  platform  drops  into  an 
inclined  position,  and  the  envelope  slides  off  the  platform  into  the  trough  Z,  and  thence 
beneath  a  cross  gaide  S'  between  the  rollers  R*"  R'.  The  under  roller  is  driven  by  a  pulley 
and  band  from  the  main  shaft  I.  The  upper  one  is  driven  by  frictional  contact  with  the 
lower  one,  and  is  shorter  than  the  lower  roller,  to  allow  the  seal- flap  of  the  envelope  to  pass 
without  being  flattened,  whilst  the  remaining  three  sides  are  drawn  between  the  rollers  and 
flattened;  the  gum  which  has  been  laid  on  the  two  end  flaps,  as  before  described,  is  pressed 
by  the  rollers  down  upon  the  side-flap  (opposite  to  the  seal-flap)  and  all  three  are  thus 
cemented  together. 

J%e  Atioriing  Process. 

Upon  emerging  firom  the  rollers,  the  envelope  descends  of  its  own  weight  farther  down 
the  trough,  and  Uien  drops  into  a  revolving  receiver,  which  carries  two  semicircular  trays. 
The  receiver  has  an  upright  spindle  fitted  with  a  ratchet  wheel,  which  is  worked  by  a  rod 
from  a  crank-pin  on  the  main  shall,  and  makes  at  each  movement  of  a  tooth,  a  stroke  equal 
to  one  twenty-fifth  part  of  the  circumference  of  one  of  the  trays ;  and  the  rate  at  which  the 
receiver  revolves  is  so  adjusted,  that  at  every  advance  of  a  tooth  there  shall  be  a  new  enve- 
lope ready  to  drop  into  the  trays,  which  operation  goes  on  continuously  until  both  the  trays 
are  nearly  filled.  The  envelopes  are  then  carried  away  to  a  suitable  place  for  drying,  and 
the  tray  replaced  in  its  original  position  on  the  table,  ready  for  ftrther  use. 

From  the  description  which  has  been  thus  given  of  the  series  of  processes  through 
which  the  envelope  is  passed,  it  will  be  readily  understood  that,  though  it  will  be 
generally  preferable  to  employ  the  whole  series,  yet  that  several  of  the  series  may 
be  left  out  without  prejudice  to  others.  For  example,  the  stamping  die,  or  the 
gumming  vessels,  or  the  adhesive  composition  reservoir,  with  their  respective 
appendages,  may  be  left  out  of  the  machine  represented  in  figs.  3,  4,  5,  and  6,  all  or 
any  of  them,  and  that  machine  employed  for  creasing  only,  or  for  creasing  in  com- 
bination with  any  one  or  more  of  the  other  processes.  So  also,  the  flattening  rollers 
may  be  dispensed  with,  in  which  ease  the  envelopes  would  be  creased  only,  but 
creased  to  such  an  extent  that  the  sides  would  inclme  so  far  inwards  as  to  be  easily 
laid  flat  by  hand. 
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One  of  the  peculiarities  of  this  coun- 
try is,  the  almost  incessant  variation  of 
its  climate.  This  continual  fluctuation 
is  attributable  to  the  geographical  posi- 
tion of  the  island^-especially  to  its  con- 
tiguity to  an  extensive  continent  on  one 
side,  and  to  a  vast  oeean  on  the  other. 
Great  Britain  has  always  been  noted  for 
its  changeable  climate :  Tacitus  tells  us 
— ''  Cabifn  crebis  imhribus  ac  nebulis 
/adum :  oiperitas  pigorum  abest,**  Cs- 
sar  says— "XcK^a  sunt  temptraioria 
quhm  in  GaUid,  remissi'orilnu  pigori- 
bus"  This  arises,  no  doubt,  from  the 
insular  situation  of  the  country.  Although 
the  peeuliarity  which  Tacitus  ascribed  to 
the  climate  of  the  island  eighteen  hun- 
dred years  aeo,  might  now  be  generally 
attributed  to  it,  still  it  is  highly  probable 
that  the  large  extent  of  country  now 
cultivated,  compared  with  the  cultivated 
parts  in  the  time  of  Tacitus  and  Csesar, 
has  occasioned  a  considerable  alteration 
in  our  climate;  as  it  is  an  established 
facti  that  the  change  from  uncultivated 
waste  or  forest  to  a  state  of  cultivation. 


renders  the  climate  warmer  and  more 
salubrious.  But  be  this  as  it  may,  we 
have  no  certain  data  bv  which  we  can 
determine  whether  any  change  has  taken 
place  in  the  general  climate  of  the  coun- 
try since  the  epoch  named,  or  not ;  if  it 
have,  the  extent  of  that  change,  and  the 
manner  of  its  accomplishment,  are  alike 
unknown. 

Seeing  how  manv  singular  charac- 
teristics belong  to  tne  climate  of  Bri- 
tain,— how  much  the  health  of  the 
inhabitants  and  the  productions  of  the 
land  depend  upon  the  climate, — taking 
into  account,  moreover,  the  philosophic 
and  inquiring  spirit  which  has  for  cen- 
turies distinguished  the  English  people, 
— it  is  unaccountably  strange  that  the 
climatology  of  the  country  has  been  so 
generally  neglected.  True  it  is,  that  the 
various  indications  of  barometers  and 
thermometers  have  been  registered  in 
isolated  cases — the  depth  of  rain,  the 
quantity  of  dew,  the  direction  of  wind, 
&c.,  &c.,  &c,  have  been  noted;  but 
these  observations,  though  to  some  ex- 
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tent  useAil,  have  been  quite  inadeqaate  **  State  of  the  sky. 
to  settle  an  J  laws  respecting  the  diurnal  "  Meteors  (shooting  stars,  aurtnra  bo- 
or serai-diurnal  fluctuations  of  the  atmo-  realis),  &c.** 

sphere  :   no  systematic  plan  has  been  Since  this  philosophic  suggestion  was 

adopted  to  note  and  register  nieteorolo*  thrown  out,  a  scheme  has  been  devised 

gical  oocurrenoes  throughout  the  coun^  to  supply  the  deiideratum  which  had  so 

try,  so  that  probable  inferences  roav  be  long  existed  in  this  country.    The  plan 

safely  drawn  fron)  them,  or  general  laws  was,   to  induce  gentlemen   in  varioos 

established  by  them.     Up  to  a  very  re-  parts  of  the  kingdom  to  procure  instm- 

cent  date,   no  statintical  data  were  in  ments  properly  adjusted,  and  to  have 

existence  by  which  many  meteorological  observations  duly  made  at  given  times 

phenomena  could  be  submitted  to  accu-  of  the  day :  to  tabulate  those  observa- 

rate  calculation  ;  only  approximate  re-  tions,  and  to  send  them  constantly  to  the 

suits  could  be  obtained,  the  best  of  which  Royal  Observatory,  Greenwich — where 

rested  on  fortunate  guesses.  This  applied  a  meteorological  department  has  been 

even  to  particular  districts;  any  general  established,  under  the  superintendenoe, 

average  of  the  whole,  it  is  dear,  must  be  of  course,   of    the  Astronomer    Royal» 

taken  under  a  still  more  qualified  reitrie-  whose  chief  assistant  in  this  part  is  James 

tion.     Wells,  Dalton,  Howard,  and  some  Glaisher,  Esq.,  F.R.S.,  on  whom  has 

others  have  successfully  laboured  in  many  devolved  the  whole  mansgement    The 

branches  of  meteorological  science ;  but  plan  was  an  admirable  one,  and  it  has 

not  until  very  lately  has  any  general  been  met  in  a  spirit  that  deserves  and 

scheme  been  made  practical.  commands  success. 

It  must  be  obvious  that  no  general  The  names  of  the  stations  and  the 

laws,   with    respect  to  any   branch   of  observers  are  the  following : — 

naeteorologlcal    science    can   be    safely  ^^^^^^^                   Ohterven, 

esubhshed,  unless  it  be  founded  upon  ^                            r^    w    u.     « «  - 

careful  statistical  facts,  ascertained  simul-     S!^.!!"'' ^'  ^"^^l  ^^ 

taneously  in  various  parts  of  the  country ;  ^1^,, ;; ;; ;; ;;  ^.11^^.1  ^. 

It  IS  therefore  equally  manifest  that  no      Truro   Dr.  C.  Barhim.  ^ 

single  individual  exertion  can  accomplish      Exeter Dr.  Shapter. 

this  indispensable  preliminary  :  it  must  Chiche«ter    .•'.*,!!  William  Hill,  Esq. 

be  the  work  of  various  parties  situated  in      Uckfield   C.  L.  Prince,  Esq. 

different  localities.    Hence,  the  difficultv  Southampton    ....John       Drew,     Bsq-. 

of  Uking  the  first  step  appears  to  afford  F.R.A.S.                ^ 

some  reason  why  it  is  that  so  little  pro-  GreenwichObser-l  ^  \J            »      , 

gress  has  been  made  in  meteorological  vatory J  ^^*  AstronosMv  uoyal. 

science,  BO  as  to  make  its  importance  at  Maidstone  -  hiU,\  ^.  ^„,      «,. 

once  evident  and  serviceable.  Greenwich        /  ™'  ^**^™  **'"• 

brated  Quetelet,  the  Astronomer  Boyal  ^     j."  o        I  «         m  .   ...-^  _> 

of  Belgiom,  pointed  out  the  necessity  of  Jr"*AKu"H'  l>*««|".8Ut.&Rid»rd- 

T^^^»f  "complete  .n  enumeration  rSiaSotj 

as  possible  of    periodical    phenomena,  x  *•       t>    *        i  «          o        .     <« 

With  respect  to  meteorology,  he  advised  ^attmcr  Rectory,  \  Rev.      Samuel     KIh. 

that    the    following    points    should  be  C**»ck8;    ,...j     ».R.A.S. 

attended  to  by  various  observers  at  the      ^yl»bary Thomas     DeU,     Esq., 

same  time,  in  various  parts,  so  that  the  F.R.A,8. 

laws  of  dependence  and  of  correlation  Stone  Observatory.. M.  Pasel,  Assistant  to 

which  exist  between  the  different  phe-  *•"•  ^^^'  ^'  ®'  R««de, 

nomena  might  be  aacertained,  namely —  „  _^  „              ^  »,^*^*** 

"Pressure  of  the  air  during  different  "«f*y«"»      near!  Mr.  Hoiton,   Astirtaat 

months.  Ayleihary . , . .  /     to  Dr.  Lee,  P.R.8. 

"Temperature.  Saffron  Walden    . . T.  Spnrgen,  Esq. 

"Humidity.  Radcliffe   Obter-1  M.  J.    Johnson,  Esq., 

"  Electricity.  vatory,  Oxford  J      M.A.,  F.R,A.S. 

"  Force  and  direction  of  the  winds.  Rose   Hill    (near  \  Rev.     John      Slatter, 

"  Quantity  of  rain,  snow,  &c.  Oxford) /     F.R.AS. 
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Bedford)   ....^     E.q..  P.R.A.8. 

Norwich   William   Brooke,  Eiq., 

F.R.A  8. 
Holkham  •••#.,.,  Samuel  Sbellabear,£>q., 

Ataiitant  to  the  Earl 
of  Leicester* 
Higbfield   House  1  Messra.  £.  J.  &  A.  S.  H, 

(Notta) J      IfOwe. 

Derby   Mr.  J.  Dayia,  Optician. 

lilancfaeater •  George  V.  Yemon,  Eaq. 

Hawarden    (near  1  t\    -km^w  «.  -d  o  a  a 
Ch«ter)    ....  j-Dr.  Moff*t,  F.R.A.S. 

LiTerpool  Obaer-I  John    Hartrnp,     Esq., 

vatory J      F.R.A.8. 

Wakefield  Priaon. .  R.  Miloer,  Eiq. 

^*(:;rLi£)r}cb«'~ch.n.ock.E.,. 

Stonyharat    Ob- )  Rot.      Alfred      Weld, 

aerratory  ....  (      F.R.A.S. 

York John  Ford,  Eaq. 

Whiteha?en  ......  John   Fletcher    Miller, 

Esq.,  F.R.A.S. 
Duiliam    ■,•#••«•  R,  C.  Carringtoo,  Eaq. 
Newcastle. .......  6,  Moras,  Eaq. 

North  Shielda  ....  Robert  Spence,  Esq. 

Glasgow   Dr.  Dnndaa  Thompson. 

Each  of  these  observers  is  provided 
with  a  set  of  barometers  and  thermo- 
ineters  of  the  most  approved  construc- 
tion, and  duly  adjusted  ;  most  of  them, 
we  believe,  have  been  personally  tested 
by  Mr.  Glaisher.  They  have  also  rain 
gauges  for  ascertaining  the  quantity  of 
rain  that  falls,  and  instruments  for  show- 
ing the  force  and  direction  of  the  wind. 
The  quantity  of  dew  is  observed ;  the 
elouds  are  aaily  noted ;  and  any  other 
meteorological  phenomena  duly  regis- 
tered. The  results  thus  obtained  are 
regularly  transmitted  to  the  Royal  Ob- 
servatory, where  they  are  carefully  ex- 
amined by  Mr.  Glaisher  and  an  assist- 
ant, and,  under  his  direction,  tabulated, 
and  reported  to  the  Registrar- general. 

The  following  is  the  *' heading"  of 
the  monthly  meteorological  table  in 
which  the  observations  are  reduced  to 
mean  values,  and  the  hygrometrical  re- 
sults deduced  from  "  Glaisher* s  Tables/' 
— a  work  no  less  remarkable  for  its  accu- 
racy than  for  the  immense  labour  which 
it  saves  the  calculator  in  suoh  matters 

Besides  constantly  furnishing  the 
Registrar-general  wiui  this  mass  of  in- 
formation, Mr.  Glaisher  publishes  re- 
marks on  the  weather  during  the  quarter 
in  the  Phiiotopkicai  Magazme;  he 
has  also  published  elaborate  memoirs  on 


O      C.      f 

• 

Months. 

n 

Air  and  water,  or  mean 
reading  of  the  Barometer. 

I 

s 

3 

Water,  or  elastic  force 
of  vapour. 

Range  of  reading  of  the 
Barometer  in  the  month. 

From  dry  balb  Thermometer. 

> 

§ 

'  > 

Prom  self-regiatering         B 
Thermometer.              g 

• 

Adopted. 

Highest. 

3 

Loweat. 

Mean  of  all  the  higbeat. 

Mean  of  all  the  lowest. 

Mean  temperature  of  the  Dew 
Point. 

Strength, 

■  1 

• 

Direction. 
Clouda. 

Number  of  Days. 

■ 

Amount  Collected. 

Depth  of  water  Evaporated 
from  a  Surface  of  Water. 

Mean  weight  of  Water  in  a 
cubic  foot  of  Air. 

Mean  additional  weight  of  Water 

required  to  Saturate  a  cubic 

foot  of  Air. 

Mean  degree  of 
Humidity. 

Mean  weight  of  a  oabic 
foot  of  Air. 
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the  same  rabject,  and  to  a  certain  extent 
founded  on  tbe  same  basis  in  the  Pkilo- 
sophieal  Traniaelian$.  In  addition  to 
this,  he  gives  tbe  public  much  useful 
information  on  the  subject  in  the  Ilius- 
trated  Almanack^  the  baily  N§w»j  &c. 
But  even  this  is  not  all ;  this  indefati« 
gable  promoter  of  meteorological  science 
carefully  maps  the  directions  of  the  wind 
daily  taken  at  each  of  the  stations,  much 
in  the  same  manner  as  the  specimen 
which  Mr.  William  Brown,  jun.  ^ve 
in  the  PhiL  Mag.  for  April,  1846.  The 
value  of  Mr.  Glaisher's  series  of  maps 
will  be  admitted,  if  it  be  considered  that 
thev  are  sketches  of  facts  simultane- 
ously obtained  at  various  normal  points 
throughout  the  kingdom. 

Perhaps  it  requires  no  formal  proof 
to  show  that,  however  assiduously  Mr. 
Glaisher  may  labour,  it  is  impossible 
that  he  and  his  ohb  assistant  at  the 
Royal  Observatory  can  accomplish  all 
that  the  infant  state  of  meteorological 
science  requires  to  be  done  in  order  that 
its  benefits  on  tbe  community  may  have 
full  operation.  Work  as  incessantly  as 
they  mav,  they  can  hardly  carry  out  to 
their  full  extent  of  general  usefulness, 
all  the  observed  facts  which  crowd  in 
upon  them  from  the  stations  above- 
named  ;  much  less  could  they  pretend  to 
do  so  if  stations  and  observers  consider* 
ably  increase,  as  they  probably  will  do  in 
no  long  time.  Something  more,  there- 
fore, than  mere  individual  exertion,  was 
wanted  properly  to  manage  this  accumu- 
lating mass  of  material; — some  ruling 
body  was  required  to  co-operate  with 
Mr.  Glaisher,  and  assist  him  in  turning 
to  the  best  account  the  large  number  of 
valuable  facts  continually  pouring  in, 
and  at  the  same  time  to  be  endued  with 
an  elastic  quality  which  would  enable  it 
to  aid  in  the  direction  of  the  efforts  of 
observers,  however  large  their  number 
may  become.  These  points  have  often 
been  discussed  by  men  who  are  in  the 
first  rank  of  English  science ; — still  no- 
thing was  done. 

However,  on  the  Srd  of  April  last,  a 
meeting  of  scientific  gentlemen  took  place 
at  Hartwell- house,  near  Aylesbury,  the 
magnificent  seat  of  John  Lee,  £sq., 
LLJ).,  F.R.S.,  &c.,  &c.,  for  the  pur- 
pose of  taking  into  consideration  the 
present  state  of  our  knowledge  with 
respect  to  meteorology,  and  of  adopting 
tfaoie  measures  which  might  seem  best 


for  its  advancement  Samuel  Charles 
Whitbread,  Esq.,  F.R.  A.S.,  was  called  to 
the  chair. 

The  Chairman  opened  the  proceedings 
by  stating  that,  in  nis  opinion,  a  neces- 
sity existed  for  the  formation  of  a  so- 
ciety, the  object  of  which  should  be  the 
advancement  and  extension  of  meteoro- 
logical science.  Mr.  Whitbread  advanced 
various  arguments  in  support  of  his 
statement ;  and  after  many  observations 
had  been  made  by  several  gentlemen 
noon  the  subject,  Ut,  Lee  read  a  piqper, 
of  which  the  following  is  an  outline : — 

''  There  is  no  branch  of  physical 
science  in  which  so  great  a  co-operation 
of  so  manv  observers  is  required  as  in 
meteorological  researches,  in  order  to 
trace  recorded  effects  to  their  caoaes^ 
and  hence  to  deduce  the  laws  of  atmo- 
spheric phenomena. 

"  Causation  must  be  an  element  in 
the  inquiry ;  but  it  is  evident  thai  this 
cannot  be,  unless  an  uniform  and  widely- 
extended  co-operation  be  established  of 
persons  resident  in  different  parts  of  the 
country,  and  that  a  faithAil  discussion  of 
their  results,  for  the  purpose  of  sseer- 
tatning  the  laws  of  a  general  natore,  be 
also  followed  up.  When  this  is  done, 
and  normal  values  found,  abnormal  dif- 
ferences will  indicate  the  amounts  and 
the  seats  of  local  disturbances. 

"  Viewed  in  this  light,  it  seems  to  be 
desirable  that  an  endeavour  should  first 
be  made  to  establish  a  meteorological 
society,  such  as  will  insist  upon  good  and 
truthful  observations  from  its  members ; 
such  a  society  would,  it  is  believed,  pro- 
duce results  of  the  greatest  benefit  to  the 
public.*' 

The  following  resolutions  were  then 
passed: — 

That  a  society  be  formed,  caUed  '*  Tea 
BaiTisH  MmoaoLooiOAL  Socibtt." 

That  tbe  society  consist  of  ordinary  and 
honorary  members. 

That  the  annnal  sabscriptlon  aball  be  one 
pound. 

That  the  year  shall  end  oa  the  31st  of 
December. 

That  the  meetings  of  tbe  society  shall  be 
on  the  first  Tuesday  in  each  month,  at  sveh 
time  and  place  as  may  hereafter  be  agraed 
upon. 

That  the  oiBcers  shall  consist  of  a  l^ns- 
aident,  Vioe-PreaidenU,  Seoretaries,  and 
Treasorer. 

Tbe  foUowiag  ofiicars  were  appointed  for 
tbeeurrent  year>- 
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Pruident, 
Samuel  Chtrles  Whitbread,  Esq.,  F.R.\.S. 

Treasurer. 
John  Lee,  Esq.,  LL.D.,  F.R.S.,  F.R.A.S. 

Secretary. 
James  GUisher,  Esq.,  F.R.S  ,  F.R.A.S. 

Cotmeil, 

John  Drew,  Esq.,  F.R.A.S. 
Vincent  Fasal,  Esq.,  F.R.A.S. 
ReT.  S.  King,  M.A.,  F.R.A.S. 
Rer.  Charles  Lowndes,  M.A.,  F.R.A.S. 
Rev.  Joseph  B.  Reade,  M.A.,  F.R.S. 
Edward  Joseph  Lowe,  Esq.,  F.R.A.S. 
WiUiam  Ratter,  Esq.,  F.R.A.S. 

Thus  was  the  nueleus  of  the  aociety 
formed  at  that  meeting. 

The  British  Meteorological  Society 
dates  its  origin  from  a  spot  peculiarly 
faTourable  to  science.  Science  is  there 
promoted  and  cherished  by  all  that  wealth 
and  pure  fondness  can  do  for  it.  Prac- 
tical science  appears  to  have  adopted  the 
neighbourhood  for  its  favourite  abode. 
Within  a  circuit  of  three  or  four  miles 
there  are  no  less  than /our  observatories 
at  which  the  celestial  phenomena  are 
regularly  observed  and  registered  I  It 
is  scarcely  possible  that  a  vagrant  star 
ean  pass  this  vicinity  without  being  de- 
tected. Dr.  Lee's  observatory,  at  Hart- 
well-house,  is  one  of  the  first  order. 
The  Rev.  Mr.  Beade  has  an  Immense 
telescope,  "pointing  to  the  skies,"  on 
his  lawn,  and  a  first-rate  transit  instru- 
ment, &c.,  in  his  observatory  adjoining. 
His  near  neighbour,  the  Rev.  Mr. 
Lowndes,  has  also  a  neat  observatory 
fitted  up  with  all  the  necessary  appli- 
ances. The  nieeUittle  observatory,  at 
Aylesbury,  is  in  capital  working  trim. 
At  each  of  these  observatories  there  are 
all  the  requisite  instruments  and  appa- 
rata  for  observing  meteorological  pfie- 
nomena,  and  they  are  carefully  observed 
and  as  scrupulously  registered. 

To  a  stranger,  fond  of  scientific  pur- 
suits, this  district  appears  to  be  the  faoled 
land  of  elysium.  Almost  every  resident 
aeems  to  be  naturally  embued  with  sci- 
ence. It  is  quite  a  treat  for  such  a 
stranger  to  spend  a  few  hours  with  Mr. 
Horton,  Dr.  Lee*s  unpretending  and 
communicative  assistant  at  Hartwell- 
house.  To  see  his  regular  and  methodi- 
cal mode  of  observing  his  barometers 
and  thermometers  of  various  kinds— his 
rain-gaugeS|  anemometers,  &e,,  and  the 


neat  manner  in  which  he  keeps  all  his 
registers.     He  learns  from  Mr.  Horton, 
in  the  observatory,   more  manual  and 
practical  astronomy  than  perhaps  he  has 
had  an  opportunity  of  acquiring  before. 
With  Captain  Smythe's  highly  valuable 
and  useful  '<  CkELssTiAL  Ctci.b  **  at  his 
fingers'  end,  he  shows  the  eager  stranger 
how  to  find  the  most  interesting  object 
which  at  the  time  is  visible;  or  he  takes 
his  list  of  clock  stars,  shows  how  to  rec- 
tify the  transit  instrument,  and,  almost 
at  the  moment,  tells  him  when  he  may 
see  the  celestial  traveller,  though  hun- 
dreds of  millions  of  miles  off,  enter  the 
field  of  the  instrument  to  make  its  pro- 
gress through  it :  he  orders  the  admiring 
gazer  to  say  "wow"  exactly  when  the 
beautiful  little  gem-looking  object  gets 
upon  each  of  the  five  wires.     He  then 
explains  how  the  mean  is  taken — how 
the  *<  Nautical  Almanack"  is  used  in  the 
process, — ^how  the  mean  is  oorrected,-^ 
now  nearly  it  agrees  with  the  number 
corresponding  to  the  middle  wire — and 
the  use  of  the  result  in  showinff  how 
much  the  astronomical  clock  in  the  ob- 
servatory is  too  fast  or  too  slow.    Such 
is  the  place  which  **  The  British  Me- 
teorological  Society  "  claims  for  its  birth 
spot,  and  such  are  the  scientific  pursuits 
of  the  residents.     We  trust  the  labours 
of  the  Society  in  the  cause  of  science 
will  confer  a  credit  even  on  the  place  of 
its  nativity  and  its  foster  fathers. 

The  above  list  of  officers  was  only  the 
commencement; — it  was  incomplete. 
The  Society  has  since  met  at  5,  College, 
Doctors*  Commons,  when  a  large  num- 
ber of  members  were  admitted,  and  the 
following  list  of  officers  elected  for  the 
year: — 

President. 

Samuel  Charles  Whitbread,  Esq., 
F.R.A.S. 

Vice  Presidents. 

Lord  Robert  Grosvenor,  M.P. 
Hastings  Russell,  Esq.,  M.P. 
General  Sir  T.  M.  Brisbane,  K.C.B., 
F.R.S. 
Luke  Howard,  Esq.,  F.R.S. 

Treasurer. 

John  Lee,  Esq.,  LL.D.,  F.R.S., 
F.R.A.S. 

Secretary. 
James  Glaishcr,  Esq.,  F.R.S.,  F.R.A.S. 
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Council. 


John  Drew,  Esq.,  F.R.A.S. 
Vincent  Fasal,  Esq.,  F.R.A.S. 
Rev.  Samuel  King,  M.A.,  F.R.A.S. 
Edward  Joseph  Lowe,  Esq.,  F.R.A.S. 
Rev.  Charles  Lowndes,  M.A.,  F.R.A.8. 
Rev.  Joseph  B.  Reads,  M.A.,  F.R.S. 
William  Ruiler,  Esq.,  F.R.A.S. 
Thomas  Shapter,  M.D. 
Capt.  F.  Blackwood,  R.N.,  RR.A.S. 
Rev.  Temple  Ghevallier,  M.A.,  F.R.A.S. 
Professor  Stevelling,  LL.D. 
George  Leaoh,  Esq.,  F.M.S. 

We  have  devoted  considerable  spaee  to 
this  subject,  because  we  consider  It  an 
interesting  one,  and  because  we  think 
the  founders  and  promoters  of  the  So- 
ciety have  set  about  it  can  amore — as 
the  true  friends  of  science.  The  mode- 
rate subscription  is  a  general  invitation 
ibr  cultivators  of  science  of  aligradss 
to  become  members.  The  composition 
of  the  list  of  officers  deserves  notice: 
they  are  all  ardent  labourers  in  practical 
physical  science,  from  the  president  to 
the  end  of  the  list  We  believe  that 
nearlv  half  of  the  gentlemen  have  obser- 
vatories for  astronomical  purposes  in  full 
operation ;  and  every  one  of  them  is  a 
laborious  cultivator  of  meteorological 
science.  The  venerable  Howard  has 
earned  European  fame  by  his  meteoro- 
logical performances.  The  arduous 
official  duties  of  the  indefatigable  secre- 
tary have  not  prevented  him  from  giving 
the  most  valuable  information  in  nume- 
rous instances  with  regard  to  instruments 
and  other  practical  matters. 

Qiietelet,  in  his  twenty-ninth  letter 
on  the  Theory  of  Probabilities,  says — 
''Among  the  variable  facts  which  we 
observe  on  the  surface  of  the  globe,  the 
most  remarkable  are  certainly  those  which 
obey  the  laws  of  periodicity.  Tiie  phe- 
nomena, for  instance,  which  fall  under 
the  influence  of  time  are  greatly  modifled 
bv  the  diurnal  and  annual  periods.  These 
phenomena,  to  this  day,  have  been  con- 
sidered separately,  and  have  found  places 
in  the  different  branches  of  science, 
according  to  the  caprice  of  those  who 
have  observed  them.  It  may,  however, 
be  easily  conceived  that  this  species  of 
allotment  must  arrest  the  progress  of 
science,  and  prevent  us  from  discovering 
the  general  connections  of  periodictd 
phenomena  one  with  another.  Thus 
statistioal  sdenoe  has  examined  with  a 


scrupulous  attention  the  influence  tif  the 
seasons  on  mortality,  on  crime,  on  men- 
tal alienation,  on  suicide,  on  commerce, 
&c. :  it  has  borrowed  from  meteorology 
the  indications  of  the  temperature  and 
variations  of  the  atmosphere,  and  re- 
quired from  medicine  the  results  of  its 
observations  on  the  nature  and  seyeritv 
of  maladies  in  their  relation  to  the  dif- 
ferent months  of  the  year.  It  receives 
from  the  natural  sciences,  and  from 
agriculture,  information  upon  a  host  of 
interesting  foots;  but  these  focts  are 
almost  always  collected  and  classed  in 
separate  tables :  no  one,  as  far  as  I  know, 
has  thought  of  observing  them  simulta- 
neously.* 

It  was  the  idea  of  filling  up  this  gap 
in  science,  the  celebrated  author  sajs, 
which  induced  him  to  bring  the  suh|eet 
before  the  British  Association  at  Ply- 
mouth, in  a  memoir  to  which  we  have 
already  adverted. 

We  have  before  stated  that  the  results 
of  the  meteorological  observations  daily 
made  at  all  the  before-named  stations  are 
constantlv  sent  to  the  registrar-general's 
office.  We  happen  to  know  that  many 
importsnt  investigations  are  now  in  pro- 
gress in  that  office.  Several  diagniiDS 
of  diseases  have  been  formed  in  eonnee- 
tion  with  the  results  of  recent  meteoro- 
logical investigations*  The  fall  of  rain 
in  different  parts  is  now  forming  an  im- 
portant subject  of  investigation,  with  a 
view  to  the  better  supply  of  large  towns 
with  water. 

The  knowledge  of  a  disease  is  half  its 
cure,  and  the  knowledge  of  causes  is 
some  way  towards  counteracting  their 
effects.  This  truism  was  never  more 
apparent  than  it  was  in  tlje  late  visitation 
of  the  cholera ;  even  that  appalling  pes- 
tilence was,  in  many  cases,  deprivetl  of 
its  horrors  when  the  causes  that  before 
had  added  intensity  to  its  deadliness  had 
been  removed  or  counteracted. 

We  cannot  prevent  the  thunder^cloud 
from  forming,  but  we  can  direct  its  di»- 
charge  so  that  it  may  pass  harmlessly 
away. 

We  shall  not  be  able  to  hinder  storms 
from  gathering,  but  when  their  laws 
shall  be  better  understood,  we  shall  be 
able  to  withdraw  our  ahips  from  their 
tracks,  and  in  this  manner  avoid  dicir 
disastrous  effects.  The  barometer,  by- 
and-bve,  for  this  purpose,  will  be  as 
carefolly  observed  by  »e  skilfU 
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as  the  oompasf  or  the  quadrant.  We 
belieire  it  was  Capt.  W.  H.  Snaythe,  then 
in  eommand  of  a  ship  in  a  distant  part 
of  the  world,  who  observed  a  sudden 
and  remarkable  change  in  the  baro- 
meter. Although  the  weather  was  fine, 
he  knew  the  truthful  indication  of  the 
instrument,  and  immediately  ordered  all 
hands  to  prepare  for  a  coming  atorm. 
The  men  were  suspicious  \  but  they  had 
barely  time  to  carry  the  order  into  ope- 
ration before  a  terrific  storm  com- 
menced, which,  had  not  their  scientific 
commander  promptly  acted  on  the  cer- 
tain warnings  of  the  barometer,  would 
probably  have  left  neither  ship  nor  crew 
to  relate  the  ruin  which  it  had  wrought. 
In  such  an  article  as  this,  it  is  im- 
possible to  point  out  all  the  advantages 
that  must  accrue  to  the  astronomer,  the 
agriculturist,  the  mariner,  the  physiciaui 
and  to  philosophers  of  every  class,  by  the 
careful  study  of  the  laws  of  meteorolo- 
gical science,  and  by  a  general  circula- 
tion of  the  knowledge  of  these  sciences. 
Snch  advantages,  we  think,  may  confi- 
dently be  anticipated  from  the  British 
Meteorological  Society.  We  heartily 
wish  it  sueeess ;  and  we  advise  our  readers 
of  every  class  to  aflbrd  it  all  the  assistance 
they  can. 


THB    XICBANKMBNT    OF    THB    THAMBS.— 


PAQB  8    PLAN    WITH     SIB   BAMUBL 
BBNTHAM's   IMPB0VBMBNT8. 

Sir, — The  great  interest  at  present 
taken  in  sanatory  questions,  including 
the  means  of  getting  rid  of  sewage,  and 
the  noisome  exhalations  from  it  on 
muddy  shores,  seems  to  have  awakened 
a  new  attention  to  the  embankment  of 
the  Thames ;  and  it  has  lately  been  pro- 
posed again  that  quay  walls  should  be 
erected  in  a  curvilinear  line  fVom  West- 
minster Bridge  towards  the  city.*  This 
was  the  plan  proposed  by  Mr.  Page  to 
the  Commissioners  for  the  Improvement 
of  the  Metropolis,  and  to  which,  subject 
to  modifications  and  improvements,  they 
gave  the  preference.  Various  objections 
to  this  plan  had  been,  however,  started, 
but  for  which  no  remedy  had  been  pro- 
posed ;  the  principal  of  these  objections 
were  the  great  cost  of  the  embankment 
wall — ^the  throwing  the  expense  of  it 
upon  the  whole  of  the  inhabitants  of  the 

*  See  Mtekanict^  Magazine,  No.  1357,  page  126. 


metropolis  by  an  increased  duty  on  ooals, 
although  the  only  persons  likely  to  profit 
by  the  proposed  work  would  be  the  com- 
paratively few  who  would  traverse  the 
new  road  on  the  embankment — and  the 
diminution  which  the  embankment  would 
occasion  in  the  floating  room  for  coals, 
a  considerable  store  of  which  commodity 
is  habitually  kept  in  barges. 

It  seemed,  however,  that  these  objec- 
tions might  be  obviated  by  means  which 
Sir  Samuel  Bentham  had  devised.  It 
had  happened  that  in  the  year  1801,  the 
Select  Committee  for  the  Improvement 
of  the  Port  of  London  requested  hia 
opinion,*  on  which  occasion  his  attention 
had  been  much  directed  to  the  subject 
of  the  embankment  of  the  Thames; 
afterwards  in  devising  a  new  naval 
arsenal  at  Sheerness,  he  had  to  con- 
sider whether  the  cost  of  a  great  length 
of  ouay-wall  might  not  be  compensated 
for  by  an  appropriation  of  the  structure 
to  some  collateral  use;  many  of  his 
ideas  seeming  applicable  to  the  embank- 
ment of  the  Thames,  particularly  as 
obviating  the  above-mentioned  objec- 
tions to  Mr.  Page's  plan,  a  selection  was 
made  from  Sir  Samuel's  papers,  and 
submitted  to  the  Commissioners  for  the 
improvement  of  the  metropolis :  the  fol- 
lowing are  copies  of  the  letter  to  the 
Commissioners,  and  of  the  suggestions 
which  accompanied  it- 

I  am,  Sir,  &c., 

M.  S.  B. 

April  16, 18«4. 
"  (Copy.) 

*'  My  Lords  and  Gentlemen, 
"  In  requesting  permission  to  submit  the 
accompanying  luggestions  for  the  improve- 
ment of  the  Thames,  it  seems  proper  to  say 
that  they  are  compiled  from  the  papers  of 
the  late  Sir  Samuel  Bentham,  K.S.G.,  who 
held   successively  the  offices  of  Inspector 
General  of  Naval  Works,  and  of  a  Com- 
missioner of  the   Navy,  with   the  distinct 
duty  of  Civil  Architect  and  Engineer. 
'*  I  have  the  honour  to  be, 
**  My  Lords  and  Gentlemen, 

**  Your  most  obedient  servant. 

"  M.  S.  B." 

**  To  the  Commissioners  for  the 
*'  Improvement  of  the  Metropolis. 

**  Mr.  Page's  plan  for  the  embankment  of 
the  Thames  having,  as  I  understand,  been 
sanctioned  by  the  Commission  for  the  Im- 
provement of  the  Metropolis,  subject  to  such 
modifications  and  improvements  aa  might 
appear  advisable,  the  following  modifieations 
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are  ^nropofed  with  a  Yiew  to  oompeniate  in 
a  great  meatnre  for  the  ezpeoie  of  tbe  work, 
insomnch  (it  is  believed)  as  to  do  away  the 
need  for  any  new  doty  on  coals ;  as  abo  to 
afford  an  equivalent  to  the  trade  of  the  river 
for  the  accommodation  necessarily  obstructed 
by  the  site  of  the  embankment. 

"It  is  suggested  that  the  embankment 
should  be  raised  some  feet  higher  than  is 
proposed  by  Mr.  Page,  obtaiidng  thereby 
beneath  the  terraced  roadway  height  suffi- 
cient for  the  purposes  below  stated,  yet  not 
to  so  great  a  height  as  to  intercept  a  view  of 
the  river  from  tiie  houses  looking  towards 
it. 

'*  That  the  embankment,  instead  of  being 
solid  should  be  a  hoUow  structure ;  the  walls 
perpendicular,  as  in  Mr.  Page's  plan  on 
both  sides  of  the  embankment.  That  be- 
tween these  walla  and  the  bottom  should  be 
formed  either  of  reversed  arches,  or  of  con- 
crete carried  down  to  the  London  day.* 
That  the  structure  should  be  for  strength, 
divided  by  a  longitudinal  wall,  and  trans- 
versely separated  into  convenient  portions, 
the  whole  arched  over  at  about  high-water 
mark.  Two  ranges  of  storeoellars  would 
thus  be  formed  on  the  basement  of  the  em- 
bankment. 

**  That  above  these  storeoellars  a  double 
range  of  storehouics  should  be  erected, 
either  arched  over,  or  rather  roofed  with 
a  platform  framed  principally  of  iron,  and 
at  the  height  that  might  be  determined  on 
for  the  foundation  of  the  roadway. 

"As  the  expense  of  construction  would 
be  thus  compensated  for  by  rent  of  the  store- 
houses and  cellars,  and  storehouse  room  be 
provided  in  lieu  of  the  present  floating  store- 
houses in  barges,  it  might  be  desirable  to 
encrease  the  width  of  embankment  from  40 
feet,t  to  50  feet  or  even  60  feet. 

"That  the  communication  between  this 
terraced  roadway  and  such  streets  now  lead- 
ing to  the  Thames  as  might  be  determined 
on,  should  be  formed  by  means  of  transverse 
roads,  either  in  the  way  of  bridges  or  on  a 
structure  of  warehouses  in  the  manner  of  the 
terrace  embankment;  sluices  being  formed 
in  the  basement  where  expedient. 

"  The  upper  range  of  storehouses  would 
be  equal  in  every  respect  to  the  best  of  any 
by  the  river  side,  and  by  a  judicious  archi- 
tectural arrangement  of  the  windows  and 
apertures  ft>r  receiving  stores,  the  face  to- 
wards the  river  might  be  rendered  highly 
omamentaK 


*  For  the  superior  cUbillty  and  economy  of 
foundations  laid  immedJatcly  on  stiff  clay,  Smear 
^'«  pier  at  Ramsgate  may  afford  an  example,  and 
jPtpre  particularly  various  of  tbe  g^reat  works  in 
PorttmooUi  Dockyard,  and  the  Thames  Tunnel, 
t  The  width  proposed  by  Mr.  Page. 


"  It  would  seem  deainble  Uiat  the  water- 
way between  Scotland  Yard  and  Weatmins- 
ter  Bridge,  with  tbe  exception  of  tbe  low. 
terraced  embankment  proposed,  should  be 
left  as  a  reservoir  for  water,  ready  for  use, 
to  scour  the  docks  below.  Thia  need  not 
prevent  its  being  rendered  ornamental.  But 
should  it  be  thought  by  private  persona 
worth  the  expense,  any  part  of  it  might 
be  arched  over,  as  was  done  in  Portsmouth 
Dockyard,  to  obtain  space  for  the  wood 
mills,  and  for  the  general  use  of  the  Dock- 
yard*; thus  foundations  might  be  formed 
for  islands  or  low  buildings,  in  addition  to 
the  gardens  of  the  contiguous  houses. 

"  It  is  calculated  that  the  rent  of  the  above* 
mentioned  storehouses  and  cellars,  even  at 
a  moderate  rate,  considering  situation  and 
convenience,  would  at  least  pay  a  fair  rate 
of  interest  on  the  capital  sunk  for  their  con- 
struction, including  the  embankment  walls 
up  to  the  foundation  of  the  road  above.  The 
total  thickness  of  wall, with  the  interior  lon- 
gitudinal one,  need  not  be  greater  than  wlut 
would  be  neceaaary  for  the  simple  embank- 
mentf.  The  weight  of  stores  within  the 
storehouses  would  hardly  ever  equal  that  of 
the  gravel  intended  to  fill  in  a  solid  embank- 
ment. 

"  Various  minor  detatls  are  contained  in 
the  papers  from  which  the  above  suggestioBs 
are  extracted,  such  as — A  light  railroad  car- 
ried on  the  north  side  of,  and  on  a  level 
with,  the  floor  of  the  upper  range  of  store- 
houses, so  that  stores  might  eaaily  be  con- 
veyed from  them  to  appropriate  apparatus 
for  hoisting  stores  to  the  level  of  streets 
communicating  with  Whitehall,  the  Strand, 
and  Fleet-street.  This  railroad  might  also 
serve,  by  night  especially,  as  the  walk  of 
policemen,  overlooking  and  guarding  all  the 
craft  and  wharfs  below.  Swing  railways 
communicating  at  pleasure  with  the  wharfs. 
A  timber  seasoning  store  on  the  principle  of 
that  invented,  and  long  in  use,  by  the  late 
Wm.  Strutt,  Esq.)  of  Derby,  where  deala  and 
timber  of  small  scantling  were  effectually 
seasoned  in  a  few  days.  Air  pipes  brouglit 
from  any  or  all  of  the  storeoellars  and  store- 
houses to  some  fire,  so  as  to  dry  and  venti- 
late them  perfectly.  Detuls  for  the  com- 
fort and  convenience  of  the  public,  such  for 
example,  as  for  the  protection  of  pedestrians 
on  the  terrace,  an  open  iron  barrier  between 
the  foot  and  carriage  ways ;  which  rail  might 
also  contribute  to  the  strength  of  the  plat- 
form should  that  be  adopted  in  preference 


*  See  Naval  Pinters,  No.  8,  page  74. 
t  Dr.  Htttton  in  bis  observations  on  the  lata  Mr. 
Ronnie's  plan  for  the  SwUly  Bridge,  gave  It  aa 
his  opinion  that  "  a  hollow  tubular  body  is  mmth 
stronger  than  a  solid  one  of  the  same  quantity  of 
materials.'* 
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to  arcliet.  Corered  retnaU  at  distant  intar- 
fala  to  afford  shelter  for  foot  passeogers. 
Poot  passages  under  the  carriage  road  for 
crossing  nnder  it,  so  as  to  afford,  without 
danger,  access  to  the  streets  oonnecting  the 
terrace  with  the  town,  &c.  Other  details 
In  regard  to  machinery  for  le? elling,  scour- 
ing, and  keeping  clean  the  bed  of  the  docks 
aiMl  riTer,  such  as — affixed  to  a  dredging 
engine,  new  apparatus  somewhat  in  the 
nature  of  large  rakes  and  hoes  for  loosening 
up  mud,  so  that  it  might  be  carried  away 
by  sluices  or  the  tide— means  of  diminishing 
the  expense  of  under  waterworks,  especially 
of  that  for  constructing  walls,  Bee. 


wukinbon's  patbmt  ron  gkmbuatino 

UTBAM   POWH  IN     CONJUNCTION   WITH 

BAUSnUD  AIR. 

(From  the  Bailw&p  Record.) 

At  a  time  when  the  greatest  efforts  are 
being  made  to  economise  the  working  ex- 
penses of  railways  in  this  conntry — efforts 
luToked  by  that  ancient  parent  of  iuTention, 
necessity, —when  the  labours  of  Messrs. 
Adams,  England,  Barlow,  and  a  host  of 
other  honourable  workers  In  the  field  of 
locomotife  improTement  are  being  brought 
to  bear  on  the  reduction  of  the  terrific  ex- 
penditure of  our  railway  lines,— >and  the 
attention  of  the  Legislature  is,  seriously  we 
trust,  given  to  the  amelioration  of  some  of 
the  most  oppressive  forms  in  which  taxation 
presses  on  the  receipts  of  traffic,  we  have 
much  pleasure  in  bringing  before  the  notice 
of  the  public  an  improvement  in  the  gene- 
ration of  steam,  which  has  been  patented 
by  Mr.  Wilkinson,  and  which  promises  to 
effect  one  of  the  most  important  advances 
In  the  economy  of  steam  which  has  ever  yet 
come  under  our  observation.  Hitherto  Mr. 
Wilkinson  has  confined  his  experiments,  as 
we  understand,  to  stationary  engines,  bnt  is 
actively  engaged  at  this  moment  in  adapting 
this  prmdple  to  the  locomotive  engine ;  and 
If  the  same  success  attend  his  labours  in  this 
department  as  have  accompanied  his  en- 
deavours on  the  fixed  engine,  the  practical 
reaults  assume  the  most  encouraging  aspect. 

The  principle  consists  in  the  injection  of 
•  stream  of  air,  heated  to  the  high  tempe- 
rature of  from  600  to  800  degrees  into  the 
steam  in  the  boiler,  by  which  means  the 
temperature,  and  consequently  the  expansive 
force  of  the  steam,  is  greatly  increased. 
This  object  is  effected  as  follows :— An  iron 
pipe,  bent  into  a  serpentina  form,  so  as  to 
present  a  great  extent  of  surfsce  in  a  given 
area,  is  placed  over  the  glowing  part  of  the 
fire ;  one  end  is  inserted  somewhere  above 
the  surface  of  the  water  In  the  boiler,  and 


the  other  end  is  connected  with  an  Iqjeeting 
pump.  Tlie  whole  capacity  of  the  pipe  U 
much  greater  than  the  volume  of  compressed 
air  which  it  receives  at  each  stroke  of  the 
piston,  so  that  the  air  does  not  enter  the 
boiler  until  it  has  acquired  the  full  heat,  or 
nearly  so,  of  the  red-hot  pipe  through  which 
it  passes. 

The  pressure  of  the  air  in  the  pipe,  strictly 
speaking,  exceeds  that  of  the  steam  in  the 
boiler;  for  it  is  an  excess  of  pressure 
that  overcomes  the  resistance  of  steam,  and 
forces  a  passage  for  the  air;  but* with  a 
communication  between  the  two  vessels  by 
an  aperture  the  whole  size  of  the  pipe,  we 
may,  practically,  consider  the  pressure  of 
air  in  the  pipe  equal  to  that  of  the  steam  in 
the  boiler. 

At  every  stroke  of  the  piston,  the  same 
quantity  of  cold  air  is  injected,  at  whatever 
pressure  the  engine  may  be  working :  that 
part  of  the  air  which  was  next  to  the  pump 
is  forced  fiirther  on  to  a  hotter  place,  and 
the  air,  which  previously  occupied  that  hotter 
place,  is  forced  on  to  a  still  hotter  one,  and 
so  on,  till  the  furthermost  and  hottest 
of  all  is  dischsrged  into  the  steam  In  the 
boiler.  But  the  air  continues  to  flow  into 
the  boiler  after  the  action  of  the  pump  has 
ceased ;  for  every  part  of  the  contents  of  the 
pipe  having  advanced  to  a  place  of  higher 
temperature,  the  radiation  from  the  sides  of 
the  pipe  instantly  raises  the  temperature  of 
the  air,  and  causes  it  to  expand,  and  continue 
to  discharge  its  hottest  parts  into  the  boiler, 
so  long  aa  by  repeated  injections  the  air  is 
kept  at  a  lower  temperature  than  that  of  the 
pipe. 

The  result  of  experiments  on  a  fixed 
engine  show  that  the  application  of  the 
heated  air  caused  a  redaction  in  the  quantity 
of  coals  consumed  of  from  25  to  30  per 
cent. ;  and  this  was  continued  for  several 
weeks,  the  engine,  of  course,  working  at  its 
usual  pressure. 

The  early  experiments  were  on  a  small 
engine,  working  in  the  factory  of  Mr.  Bur- 
man,  Cumberluid-street,  Curtain-road,  and 
later  trials  have  been  made,  all  leading,  as 
we  are  assured  by  Mr.  Wilkinson,  to  the 
same  satisfactory  conclusion. 

We  shall  await  witli  anxiety  the  applica- 
tion of  the  principle  to  the  locomotive,  and 
shall  not  fail  to  record  this  marvellous  step 
In  the  progress  of  railway  economy. 

[The  readers  of  the  Meek,  Mag,  already 
know  something  of  Mr.  Wilkinson's  im- 
provements, lley  were  fUly  treated  of  in  a 
paper  from  an  intelligent  contributor  (R.B.) 
in  our  44th  vol.,  p.  482.    Eo.  M.  M.] 
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Sir, — The  benefits  derivable  from  the 
Mechanics'  Magazine  are  perhaps  of 
greater  amount  when  it  indicates  what 
are  still  desiderata,  then  even  when  it  af- 
fords information  of  that  which  has  been 
already  effected ;  in  this  view  of  its  use- 
fulness the  meohanical  requirements 
relative  to  a  plan  in  contemplation  re- 
specting the  sewage  of  large  towns,  seema 
particularly  worthy  of  being  laid  before 
your  readers. 

Professor  Way  has  made  the  import- 
ant discovery,  that  finely  divided  clay 
abstracts  colouring  matter,  smell,  and 
impurities  from  the  foulest  and  most 
fetid  water.  His  Royal  Highness  Prince 
Albert  has  proposed  the  turning  this 
discovery  to  practical  use,  for  the  purifi- 
cation of  the  water  of  the  sewage  of 
towns,  and  for  the  application  of  the 
manuring  matter  contained  in  it  to  the 
purposes  of  agriculture.  There  cannot 
be  a  doubt  but  that,  as  to  principle.  His 
Royal  Highness*s  plan  would  be  per- 
fectly efficacious. 

His  Royal  Highness  has  proposed  that 
the  sewage  should  be  received  in  the 
bottom  of  a  tank,  having  a  false  bottom 
raised  something  above  the  real  one ;  that 
upon  that  false  bottom  clay  should  be 
laid,  through  which  the  fluid  of  the 
sewage  would  be  filtered  by  ascension, 
leaving  the  more  solid  impurities  below 
the  false  bottom. 

There  appears  to  be,  however,  some 
mechanical  difficulty  as  to  that  false 
bottom,  seeing  the  immense  quantity  of 
sewage  emitted  by  a  London  sewer  (for 
example),  requiring  consequently  a  vast 
false  bottom,  with  sufficient  openings 
in  it  to  allow  the  ascension  of  water 
through  them  as  fast  as  it  enters  the  tank 
from  the  sewer,  and  yet  those  apertures 
so  small  as  to  retain  the  strata  of  clay 
above  them. 

His  Royal  Highness  suggests  the  con- 
struction of  tanks  in  pairs,  so  that  they 
might  alternately  receive  the  sewage, 
and  alternately  be  cleared  out.  Such 
tanks  there  can  be  no  doubt  might  con- 
veniently  be  constructed  in  different  parts 

*  "  Prince  Albert  hM  recently  sent  an  exceed- 
ingly able  and  Taiuable  paper  to  the  Royal  Agri- 
cultural Society  of  England  on  "The  Sewage  of 
Towns,"  In  which  His  Koyal  Highneat  developes  a 
plan  for  filtering  the  lewers  at  conTcnient  inter- 
vals, thus  accumulating  in  convenient  tanks  a  rich 
and  valuable  manure,  and  liberating  the  water 
ftom  all  mechanical  admixture  of  unporiiy."— > 


of  the  muddy  shores  of  the  Thames  | 
and  the  water,  havinsr  been  purified  by 
percolation  through  the  clay,  might  with- 
out detriment  to  the  river  ran  into  it ; 
the  manuring  matter  might  be  carried 
away  in  barges  with  little  annoyance 
from  its  smell,  since  the  only  part  of  it 
having  any  would  be  the  sohd  matter 
under  the  false  bottom. 

The  points  for  the  consideradoa  of 
your  readers  relato  to  Ute  fiUse  bottom 
principally. 

Of  what  material,  form,  and  strength, 
should  the  false  bottom  be  made  ? 

How  should  it  be  supported  ? 

Should  the  whole  of  it  be  moveable, 
or  only  portions  of  it  sufficient  in  siie  to 
allow  the  soUd  matter  below  to  be  cleared 
out? 

Can  perforations  in  the  false  bottom 
be  made  small  enough  to  retain  eUy 
above  them  ;  or  must  some  porous  mat- 
ter intervene  between  the  perforations 
and  the  clay  ? 

Supposing  oast  iron  to  be  the  material 
used  for  fulse  bottoms,  is  it  known  how 
soon  it  would  be  converted  into  plum- 
bago if,  as  has  been  supposed,  mud  and 
the  emanations  from  it  produce  that 
effect? 

What  form  of  scoop  and  kind  of  ap- 
paratus would  best  clear  out  and  deliver 
the  manuring  matter  both  from  the  upper 
and  the  under  parts  of  the  tanks  P 

What  the  most  appropriate  apparatus 
for  charging  the  tank  with  clay  r 

What  provision  should  be  made  for 
delivering  immediately  into  the  river  on 
occasion  of  extraordinary  heavy  rains 
the  enormous  quantity  of  water  with 
which  the  sewers  are  then  charged  ? 

It  will  hardiy  fail  to  be  observed  in 
regard  to  His  Royal  Highness's  plan, 
that  the  adoption  of  ii  for  the  metropolis 
would  be  economical,  though  the  value 
of  the  manure  should  prove  but  a  bare 
equivalent  to  the  oost  of  obtaining  it, 
since  the  existing  sewers  would  continue 
serviceable.  On  sanitory  considerations 
there  would  be  no  oljeeiion  to  the  run- 
ning of  water  that  had  been  purified  into 
the  Thames,  the  only  practicable  outlet, 
it  seems  to  be  thought,  for  the  water  that 
falls  in  and  about  the  metropolis  in  rain, 
besides  the  immense  and  continually 
increasing  quantity  to  be  got  rid  of,  after 
its  use  for  domestic  purposes. 

Bt>  S.  B. 
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Mr.  McCoNNiLL  thooght  it  was  lo. 
Wbenerer  iron  wu  lobjected  to  a  jar,  the 
ftraotnre  was  iqaare  across,  and  it  seemed  as 
if  the  whole  structure  of  the  iron  became 
brittle  like  glass.  For  in  the  instance  he 
bad  mentioned  of  the  chain  sling,  the  iron 
was  so  brittle  that  a  small  tap  of  a  hammer 
would  have  broken  it;  hence,  it  must  be 
obrious  that  whatCTer  might  be  said  as  to 
the  relatiTc  strength  of  fibrous  and  crystal- 
line iron,  there  was  a  striking  difference  be- 
tween tough  and  brittle.  He  spoke  then 
guardedly,  because,  from  what  he  had  seen 
of  the  appearance  of  iron  under  the  mlcro- 
soope,  be  was  indnoed  to  think  that  the  word 
fibrous,  which  they  had  hitherto  applied  to 
the  structure  of  iron,  was  a  misnomer,  if 
applied  in  the  ordinary  English  acceptation 
<^  the  term.  That,  howerer,  an  alteration 
did  take  place  in  the  quality  or  condition  of 
iron  was  manifest,  from  a  great  abundanoe 
of  eridence ;  and  he  thought  it  would  be  a 
decided  improTcment  if  they  adopted  some 
other  word  which  would  express  the  same 
quality  or  condition  of  iron  in  its  tough 
state:  yet  it  was  dear  that  a  change  did 
take  place,  making  that  which  was  originally 
tough  quite  brittle.  The  effect  on  a  railway 
axle  hiui  been  already  explained  by  the  in- 
stance of  a  string  in  vibration.  When  the 
axle  was  at  work  a  node  was  created  at  the 
back  of  the  wheel  at  each  end,  and  it  would 
be  found  that  although  it  broke  off  short  at 
the  back  of  the  wheel,  yet  in  the  centre  it 
remained  quite  tough,  as  if  the  Tibratory 
waye  had  passed  freely  through  it  He 
sbould  be  glad  to  see  the  matter  further  in^ 
▼estigated,  as  the  subject  was  one  of  great 
Importance,  and  at  some  future  meeting  he 
boped  to  be  prepared  with  some  further  in- 
formation on  the  subject. 

The  Chairman  remarked,  that  the  ques- 
tion of  comparatiYe  strength  was  one  of 
great  importance ;  but  it  must  be  borne  in 
mind  that  there  was  great  difference  between 
the  two  strains  of  pressure  and  percussion ; 
and  he  doubted  whether  highly  crystalline 
iron  was  much  weaker  than  iron  which  was 
bighly  fibrous,  if  care  were  only  taken  of 
tbe  utuation  in  which  it  was  employed.  In 
tbe  course  of  the  buildhig  of  the  Britannia 
Tubular  Bridge,  his  attention  was  called  by 
bis  assistant,  Mr.  Clark,  to  a  series  of  bad 
plates  which  had  been  delivered.  Instead  of 
bdng  fibrous  boiler  plates,  they  were  short 
grained  and  brittle ;  and  this,  in  so  large  a 
structure,  was  regarded  as  a  serious  objec- 
tion to  them ;  accordingly  it  was  decided  to 
remove  them  from  the  bottom  of  the  bridge 
to  the  top,  as  in  that  situation  they  would 
be  8ulgeot  to  compression  instead  of  ten- 


sion. He  (the  Chairman)  thought  it  right 
to  test  the  tensile  strengtii  of  those  plates, 
and  accordingly  they  had  slips  cut  from  the 
respective  plates,  and  very  much  to  their 
surprise  tbe  crystalline  plates  were  much  the 
strongest ;  for  the  average  strength  of  the 
fibrous  plates  was  18  tons  to  the  square 
inch,  and  in  a  great  many  instances  it  ranged 
as  low  as  16  tons,  whilst  the  crystalline 
plates  averaged  a  strength  of  21  tons, 
though  they  could  hardly  punch  the  holes 
in  them,  whieh  was  a  good  test  as  to  the 
quality  of  the  plates.  Hence  they  came  to 
the  conclusion,  that  what  is  called  crystal- 
line iron  is  capable  of  a  greater  steady  tensile 
strain,  and  that  It  does  not  appear  less  suit- 
able than  fibrous  iron  for  an  erection  of  the 
character  in  which  they  were  engaged ;  and 
this  certainly  agreed  with  the  notion  of  the 
crystallised  facets  being  bundles  of  small 
fibres  cut  across  at  one  plane.  At  the  same 
time  he  thought  it  would  have  been  objection- 
able to  have  put  the  crystalline  plates  at  the 
bottom  of  the  tube,  because  the  trains  were 
producing  continual  vibration ;  and  the  two 
strains — ^the  one  under  vibration,  and  the 
other  under  steady  weight— were  very  differ- 
ent in  their  character,  and  in  their  effect  on 
iron.  The  mode  of  testing  the  plates  at  the 
bridge  was  by  a  very  direct  means,  and  there- 
fore the  results  might  be  reUed  on  with  great 
confidence.  They  were  tested  by  actual 
weighta  suspended  direct  from  the  plates 
themselves,  and  the  strain  was  not  put  on  by 
any  machine,  such  as  tbe  hydraulic  press,  or 
by  levers,  where  the  fulcrum  was  liable  to 
alter  a  little,  causing  a  material  difference  in 
the  leverage ;  and  there  was  a  considerable 
amount  of  friction  to  interfere  with  the  cor- 
rect result.  TUs  would  account  in  some 
measure  for  the  great  discrepancy  which  pre- 
vailed in  the  results  of  former  experiments 
with  reference  to  the  strength  of  iron  during 
the  last  twenty  years.  Some  had  thought 
that  the  ultimate  strength  was  84  tons  per 
square  inch,  but  he  was  satisfied  that  in  no 
well-conducted  experiment  would  it  be  found 
to  exceed  81  tons;  and  he  felt  that  they 
could  not  safely  rely  upon  a  greater  strength 
than  16  or  18  tons  for  practical  purposes. 

Mr.  Slats  inquhred  whether,  when  the 
Chairman  spoke  of  16  or  18  tons  being  the 
ultimate  limit  of  elasticity,  he  meant  would 
it  fructure  at  that  point. 

The  Chairman  believed  that  fracture 
took  place  in  every  instance. 

Mr.  Slate  said,  he  bad,  with  some  others, 
made  some  experiments  on  tbe  strength  of 
iron  bars,  and  had  minutely  tested  their 
elastio  power.  The  result  he  had  arrived  at 
was,  that  after  the  elastic  pohit  was  onoe 
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paBBed,  time  became  a  most  important  ele- 
ment in  the  fractnre,  and  the  breaking  point 
would  depend  upon  the  rapidity  with  which 
the  weight  was  pat  on.  In  some  bars  of  the 
best  quality  of  iron,  9  inches  by  1  inch,  the 
ultimate  strength  was  1 7i  tons  per  inch,  bat 
the  permanent  stretching  began  at  aboat  8 
tons  per  inch,  and  if  that  strain  had  been 
long  enough  continued,  he  considered  the 
bar  would  have  broken  with  it. 

(To  be  continued.) 


PMUps'M  AnnihiMor.—'We  hSTO  received  a  letter 
from  the  Solicitor  of  the  Fire  Annihilator  Company, 
complaining  of  the  article  nrhich  appeared  lu  this 
Journal  of  the  1 8th  of  May.  signed  "  Anti-Combus- 
tible," and  requiring  to  be  furnished  with  the  name 
of  the  author.  We  hare  instituted  an  inquiry  into 
the  correctness  of  the  statements  contained  in  that 
article,  and  shall  be  guided  by  the  result ;  but,  in 
the  mean  time,  it  is  but  right  that  tre  should  im- 
mediately mi^e  known  that  the  Company  denounce 
them  as  "  false,"  and  therefore  most,  unfairly 
"  prejudicial  to  their  interests.'* 


8PBCIFICATI0N8  OF  UNOLI8H  PATENTS  BN- 
KOLLVD     DURING     THB     WBBK     KNDINO 

If  AT  30th,  1850. 

Charlbs  Barlow,  Chancery-lane,  Lon- 
don. For  in^trwements  in  the  manufac- 
ture of  a  certain  pigment.  (A  communi- 
cation.)   Patent  dated  NoTember  29, 1849. 

Ctaimt. — 1.  The  application  of  a  deoxy- 
diaing  gas  containing  carbon  to  the  manu- 
facture of  sine  white. 

2.  A  mode  of  converting  impure  oxide  of 
zinc  into  pure  sine  white. 

3.  The  use  of  receiTcrs  containing  moTC- 
able  screens  in  such  manufacture. 

4.  A  mode  of  subliming  the  arsenic  which 
is  contained  in  the  sine  by  a  peculiar  me- 
thod of  heating  it. 

Frank  Clark  Hills,  Deptford,  Kent, 
manufacturing  cheoiiBt.  For  an  improved 
mode  of  compreeeing  peat  for  making  fuel  or 
gae,  and  of  maniifacturing  gae,  and  of 
obtaining  certain  eubetaneet  applicable  to 
purifging  the  tame.  Patent  dated  Novem- 
ber  24,  1849. 

1.  The  peat-compressing  apparatus  of 
Mr.  Hills  couBists  of  two  troughs,  with 
gratings  for  bottoms.  Above  each  of  these 
gratings  there  is  laid  a  quantity  of  coarse 
gravel,  or  other  filtering  medium,  of  a  sise 
sufficiently  large  not  to  pass  through  the 
openings,  and  aboTC  that  successiTC  layers 
of  finer  gravei,  and,  last  of  all,  one  of  sharp- 
pointed  sand.  A  sheet  of  perforated  meUl 
ifl  placed  above  the  last  layer  of  eand,  and 
supported  on  cross  bars,  to  prevent  it  from 
giving  way  under  pressure  by  the  subsidence 
of  the  sand  and  other  filtering  media.  The 
apper  part  of  the  trough  is  fomiBhed  with  a 


cover,  bolted  to  the  edges,  or  kept  down  by 
a  weighted  lever,  and  the  filtering  mediam  is 
placed  in  the  trough  up  to  a  certain  point 
only,  in  order  that  there  may  be  a  space 
between  the  cover  and  the  perforated  plate, 
in  which  a  plunger  travels  to  and  fro.    The 
sise  of  the  outlet  of  the  trough  is  regulated 
by  means  of  two  adjustable  plates  or  rollers, 
for  the  purpose  of  regulating  the  pressure 
to  which  the  peat  is  to  be  subjected.    The 
open  ends  of  the  two  troughs  are  placed 
opposite  one  another,  and  tiieir  respective 
plungers  are  attached  to  either  aide  of  a 
slotted  plate,  in  which  works  a  crank  shaft, 
driven  from  a  steam-engine  or  other  prime 
mover,  so  that  at  each  revolution  one  of  the 
plungers  will  be  driven  forward  and  the 
other  drawn  back.   Each  trough  is  provided 
with  a  hopper,  filled  with  peat.    When  the 
plangers  are  drawn  back,  a  supply  of  peat 
falls  down,  which  at  the  next  stroke  is  pro- 
pelled towards  the  contracted  outlet,  and  so 
on  at  each  forward  stroke  of  the  plunger, 
ontil  the  whole  of  the  moisture  is  driven 
through  the  perforated  plate  and  filtering 
media,  and  the  solid  matters  are  expelled 
from  between  the  adjastable  plates  or  rollers 
in  a  dry  and  compressed  state. 

2.  The  improvements  in  "  purifying"  gas 
consists  in  depriving  it  of  Its  sulphoreted 
hydrogen,  cyanogen,  and  ammonia  by  pass- 
ing it  through  the  subsulphates  of  iroUy 
oxychloride  or  the  hydrated  or  precipitated 
oxides  of  iron,  either  alone  or  combined  with 
sulphate  of  lime,   sulphate  or  muriate  o§ 
magnesia,  baryta,  strontia,  soda  or  potash, 
and  mixed  with  sawdust,  breeze    or  other 
absorbent  material,  which  will  allow  of  the 
passage  of  gas  through  it.    Hie  hydrogen 
will  combine  with  the  oxygen,  and   form 
water,  and  precipitate  the  sulphur;  while 
the  ammonia  will  partially  combine  with 
the  water,  and  the  rest  be  absorbed.    When 
the  absorbing  materials  become  inert,  they 
are  revivified  by  passing  a  current  of  atmo- 
spheric air  through  them,  which  drives  cff 
the  volatile  gases,  and  revivifies  them.    The 
passage  of  air  is  created  by  connecting,  for 
the  time  being,  the  purifyer  to  a  chimney 
or  other  exhaust ;  and  the  rest  of  the  am- 
monia is  condensed  by  means  of  smtable 
apparatus  placed  in  the  pipes  leadiof^  to 
the  chimney. 

3.  Mr.  Hills  proposed  to  apply  the  waste 
heat  of  distilling  retorts  to  the  heating  of 
what  he  teme  *'  warming  retorts,"  in  which 
the  coal  is  placed  prior  to  its  distlllation,  in 
order  to  economise  heat  in  the  latter 
process. 

4.  To  obtain  an  equable  and  intennittent 
supply  of  the  necessary  water  to  gaa  acrab- 
berB,  it  is  proposed  to  place  above  the  pnri- 
fying  vessel  a  reservoir  to  receive  the  water 
from  the  source  of  supply.    Tliis  veseel  Is 
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made  with  a  long  opening  at  bottom,  fitted 
with  a  slide  yalTe,  on  the  ipindle  of  which 
there  is  a  float.  The  end  of  the  spindle  is 
attached  to  a  tumbling  lever.  As  the  water 
flows  in,  the  float  will  raise  the  one  end  of 
the  tumbling  lever  to  a  certain  point,  when 
the  latter  wiU  suddenly  fall  over  tP  the  other 
sidci  and  jerk  open  the  Talve,  whereby  a 
sudden  but  equable  supply  of  water  will  be 
adndtted  to  the  purifyer.  When  the  outflow 
of  water  has  brought  the  float  down  to  a 
certain  point,  the  tumbling  lever  wiU  fall 
and  suddenly  dose  the  valve. 

5.  The  *'  improvements  in  obtaining  cer- 
tain substances  applicable  to  purifying  gas" 
Gonsists  in  combining  the  chemical  sub- 
stance, as  enumerated  under  the  second 
head  of  the  specification,  with  sawdust, 
breeze,  &c.,and  exposing  them  to  the  atmo- 
sphere for  the  purpose  of  absorbing  the 
oxygen. 

Joseph  Pibkbb  Gillard,  Paris,  gentle- 
man. Jbr  certain  improvementM  in  the 
produeiion  of  heat  and  light  in  general* 
Patent  dated  November  22,  1849. 

CtotfNf.-- 1.  The  production  of  hydrogen 
gaa  by  decomposing  water  in  furnaces  and 
retorts  serving  to  distil  coal. 

2.  A  process  for  producing  hydrogen  gas 
and  a  small  quantity  of  oxide  of  iron. 

3.  Illuminating  by  means  of  electro-mag- 
nets put  in  motion  by  any  meehanioal  power. 

4.  Plrodudng  hydrogen  and  oxygen  by 
means  of  magnets  put  in  motion  simulta- 
neously by  any  suitable  power,  the  two  gases 
being  collected  in  separate  vessels. 

5.  Rendering  platina  and  other  unaltera- 
ble and  inoxidizable  metals  illuminating  by 
the  combustion  of  hydrogen  and  oxygen. 

6.  Rendering  platina  and  other  non-oxi- 
dixable  metals  more  or  less  illuminating  by 
means  of  hydrogen,  or  of  hydrogen  and  oxy- 
gen, and  also  of  oxygen  and  hydrogen  com- 
bined. 

7.  Illuminating  by  heating  platina  and 
other  metals  to  a  luminous  white  heat  by 
means  of  oxygen,  burnt  either  alone  or  com- 
bined with  hydrogen. 

8.  Deoxidizing  ores  by  means  of  hydro- 
gen, or  of  hydrogen  and  oxide  of  carbon,  or 
hydrogen  and  oxygen  combined. 

9.  A  mode  of  producing  pig  iron  and 
purifying  metals. 

FuANCois  Justin  Duburgubt,  Cahors, 
France.  For  certain  improvemente  m  Ay- 
dro»pn€umatic  enginee.  Patent  dated  No- 
▼ember  22,  1849. 

This  invention  relates  to  the  oonstruo- 
tion  of  forcing  and  lifting  pumps,  and  other 
hydro  •  pneumatic  engines,  and  embraces 
the  application  of  tbe  syphon  for  raising 
water  by  the  rarefication  and  pressure  of  the 
atmosphere. 

Claimt. — 1.  Raising  water  by  means  of 


the  rarefication  and  pressnre  of  the  air,  and 
its  application  as  a  motive  power  to  pumps 
and  other  hydro-pneumatic  engines. 

2.  Raising  water  by  means  of  the  syphon 
from  an  inferior  into  a  superior  basin,  and 
its  application  as  a  motive  power. 

3.  A  peculiar  construction  of  blaat  fur- 
naee,  In  which  the  blast  is  eraated  by  the 
application  of  hydrostatie  pressure. 

Gboror  Callowat,  of  Putney,  Surrey, 
and  RoBBRT  Allbb  Purkis,  of  tiie  same 
place,  engineer.  Far  certain  improvemente 
in  propeliing  ehipe  and  other  veeteU,  aleo  in 
apparatue  for  ploughing.  Patent  dated 
November  24,  1849. 

The  patentees  describe  and  claim— 

1.  Placing  two  centrifugal  pumps  in  the 
stem  of  the  vessel,  one  on  eadi  side  of  the 
keel,  which  are  constructed  like  the  ordinary 
blowing  fan,  and  take  in  water  through  the 
centres  of  the  fans  from  the  bows  of  the 
vessel,  and  expel  it  in  two  columns  at  the 
stem.  Tbe  outflow  pipes  are  provided  with 
moveable  nozzles,  which  are  made  to  incline 
in  any  required  direction,  to  regulate  the 
steering  of  the  vessel,  by  means  of  suitable 
connecting  gear  leading  firom  the  barrel  of 
the  wheel  on  deck. 

2.  A  steam  plough,  which  consists  of  a 
triangular  frame,  having  a  ratchet  wheel  at 
each  angle,  round  which  are  passed  a  num- 
ber of  pitch  chains  fitted  on  the  outside  with 
ploughshares.  The  frame  is  supported  in  a 
carriage,  with  its  base  parallel  to  the  surface 
of  the  ground.  The  locomotive  is  attached 
at  right  angles  to  the  centre  of  the  firame, 
and  communicates  rotary  motion  to  one  of 
the  ratchet  wheels,  whereby  tiie  ploughs  will 
successively  enter  and  leave  the  ground  after 
having  tumed  it  over. 

Hbnry  Lamplouoh,  Snowhill,  consult- 
ing chemist.  For  a  new  mode  of  enpplging 
pure  water  to  eitiee  and  towne.  Patent 
dated  November  24,  1849. 

Mr.  Lamplough  proposes  to  convey  water 
through  pipes  laid  near  the  surface,  and  to 
lift  it  over  the  irregularities  of  the  ground 
by  means  of  syphons.  When  the  water  has 
to  rise  above  thirty  feet,  he  employs  some 
mechanical  power  to  effect  this. 

Claim, — Combining  a  series  of  pipes,  re- 
servoirs, and  syphons,  for  conduodng  water 
to  towns. 

Charlbs  Coopbr,  Southampton-build- 
ings, Chancery-lane.  For  certain  impropC' 
mente  in  piUng,/agottingf  and  forging  iron 
for  platetf  barit  ehqfls,  axlee,  tyree,  eoii- 
nont,  anchortf  and  other  eimilar  purpooee. 
Patent  dated  November  24,  1849. 

These  improvements  consist — 

1.  In  making  piles  and  fagots  of  bars 
having  the  section  of  a  trapezium. 

2.  In  applying  these  piles  to  making 
various  articles  of  manufacture. 
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*  3.  Making  morUrs  of  wrought  iron,  by 
forging  them  oat  of  piles  composed  of  trapo* 
soidicai  bars,  by  means  of  hammers  or  dies. 

4.  Manufaetaring  shafts  by  placing  cur- 
yilineal  bars  ronnd  a  rod,  in  order  that  the 
lines  of  junction  may  be  currilineal,  and 
not  in  a  line  radiating  from  the  centre. 

5.  Making  hollow  shafts  by  coiling  trape- 
zoidical  bars  round  a  cast  iron  rod,  which  is 
afterwards  to  be  melted  out. 

6.  Making  cannons  of  trapenidioal  bars 
twisted  in  a  helical  direction  round  a  core. 

7.  A  mode  of  casting  trunnions  to  can* 
nons  so  made. 

8.  Making  wheels  out  of  helical  coils  of 
trapezoidieal  bars. 

9.  Rolling  the  tyres  of  wheels  out  of 
trapezoidieal  bars  coiled  up  helically. 

AuBRoian  Ador,  Paris,  France,  engineer. 
Jbr  itHprovement*  in  prodmdng  Uigkt. 
Patent  dated  November  24,  1849. 

Gas  is  supplied  from  the  top  of  the 
apartment  into  aTcsselwhich  contains  some 
hydrocarbon.  A  pipe  which  opens  at  top, 
aboTc  the  level  of  the  liquid,  passes  down 
through  it,  and  terminates  in  a  second  sphe- 
rical Tetsel  placed  aboTe  the  glass  chimney. 
From  the  latter  vessel  two  pipes  descend  to 
the  burner.  When  the  burner  is  lighted  it 
heats  the  lower  spherical  vessel,  whi<£,  being 
of  metal,  transmits  the  heat  to  the  second 
spherical  vessel,  and  vapourises  the  hydro- 
carbon contained  therein.  The  gas  entering 
this  upper  vessel  mingles  with  the  vapour  S( 
the  hydrocarbon,  and  descends  with  it  into 
the  second  vessel,  where  the  two  are  heated 
before  passing  to  the  burner. 

Cioim. — Combining  apparatus  for  vapour- 
iiing  hydrocarbon  wi&,  and  Intermediate  to, 
a  gas  burner,  and  the  tube  which  supplies  it 
with  gas. 

Joseph  BAmRANg,  St.  Pnul's,  Deptford, 
Kent,  engineer.  J^  impfn/tefntnU  in  axlet 
and  axle'boxet  of  toeomoiiM  engina  end 
other  raihift^  earriaffi§.  Patent  dated  No- 
vember 24, 1849. 

CUantM, — 1.  Arranging  axletrees  and  azle- 
tree-bozes  of  railway  engines  and  railway 
carriages  with  adjustable  apparatus  to  make 
up  for  wear,  to  prevent  prejudicial  endway 
motion.  [This  apparatus  consists  of  a 
wedge  placed  between  the  end  of  the  axle- 
tree  and  the  side  of  the  box,  which  is  forced 
up  between  them,  as  the  surAu»  wears  away 
by  a  screw.  The  rubbing  surfaces  are  fiiced 
with  steel,  and  supplied  with  some  lubricat- 
ing substance.] 

2.  A  means  of  preventing  grit  getting 
into  axletree-boxes  [by  plscing  a  collar 
round  the  azletree,  and  over  that  a  casting, 
which  is  bolted  to  the  box]. 

3.  Arranging  axletree-boxes  with  a  recep- 
tacle to  catdi  the  grease. 

William  Garnbtt  Taylor,  of  Burton- 


hall,  WestmordaRd,  g«itlenaBu 
provemaito  in  Hni  md  in  Unting 
Patent  dated  November  24,  1840. 

CMfif.— 1.  An  improved  linting 
in  the  general  arrangement,  oombiantim, 
and  peculiar  adaptation  of  parts  of  whleh 
the  same  consists  ;  that  Is  to  say.  In  so  Ihr 
as  regards  the  composition  and  constracCioii 
of  the  bed;  the  regulation  of  the  movo- 
ments  of  the  knife  by  means  of  m  nvolv- 
ing  shaft,  tappet  -  wheels,  springs, 
■crews;  a  carded  feed-ndler,  aad 
ing  roller ;  and  the  regulation  of  the  move- 
ments of  the  cloth  by  means  of  endksa 
screws,  worm-wheels,  and  pratser-bsr. 

2.  A  modification  of  the  praoedBng  aaa- 
diine,  in  so  far  as  regards  a  combing  lo- 
and^fro,  and  rising  and  foiling  motion,  givua 
to  the  knife,  and  the  comblniatioii  of  peili 
on  which  such  motion  depends. 

3.  A  second  linting  machine,  in  so  for  as 
regards  the  adaptation  of  revolving  entten 
or  knives,  to  the  linting  or  raiaing  of  a  pile 
on  linen  and  other  fobrios* 

4.  A  third  maohincy  in  so  far  M  legnids 
a  oombination  of  rotating  knives  or  ontlsrs, 
with  a  revolving  bed  for  linting  pwpoeea. 

5.  The  employment  of  oossbs  Inalead  of 
knives  for  linting  purposes. 

6.  The  employment  In  linting 
of  knives  made  to  slide  by  means  of 

7.  A  fourth  machine,  so  for  as  regards 
a  reciprocating  bed,  and  the  combination 
therewith  of  the  parts  on  whldi  the  reelpre^ 
eating  motion  of  such  bed  depends. 

8.  The  employment  in  linting  aaaehlnes 
of  elastic  beds  composed  partly  or  wholly 
of  vulcanised  eaontehone,  or  melailo-thieD- 
ized  gutta  pereha. 

9.  The  employment  in  Unting  mnphlnfe 
generally,  of  any  one,  two,  or  sMxre  of  the 
parts  before  speelAcally  daimed,  however 
such  machines  may  in  other  respeots  be 
constructed. 

Jambs  Groror    Nrwrt 

NbWMAW,    BtRMINOMAM. 

menit  in  the  mmu^faetnre  ^kmhmm^  eftiir, 
and  other  drttt'ftutmingo  end  nrnnmtuh, 
Patent  dated  November  28,  1849. 

This  invention  consists^- 

1.  In  the  manufoctnre  of  omamentRl  bet- 
tons  and  studs,  by  superimpoalBg  a  peffo« 
rated  sheet  of  metal  upon  anothsr  plain 
sheet,  to  whidi  theie  has  been  preiiiealy 
alBzed  B  number  (corresponding  to  the  per- 
forations in  the  first  plate)  of  pnqeetionB, 
composed  of  coloured  glass.  Or  other  suita- 
ble vitrified  substance,  so  as  to  prodnoe  the 
appearance  of  predoos  stones  set  in  metaL 
The  two  metal  plates  are  united  hy  bending 
the  ends  of  the  perforated  plate  over  the 
plain  one,  to  form  the  shank.  Or,  two 
pieces  of  dUferent  coloured  glass  are  stnaped 
out  and  united,  after  mldA  the  Mitee  ef 
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one  k  ground  down  to  allow  of  that  of  the 
other  being  Men. 

2.  In  rolling  the  ibeets  of  metal  used  in 
the  manulkctare  of  these  kinda  of  buttons 
with  parts  of  greater  thickness  than  the 
rest,  to  form  the  shanks,  by  employing  for 
that  purpose  rollers  wilii  indentations  on 
their  peripheries. 

3.  In  attaching  buttons  to  washing  waist- 
ooats  by  means  of  a  cord,  to  which  short 
metal  tubes  are  attached  at  certain  regular 
diitanees  apart. 

The  claims  embrace  the  different  modes 
of  manufacturing  buttons  or  studs  and  drese 
fittteningSi  as  described  in  the  specification. 

Fran  CIS  Tonoub  Ruvroai>»  Presoott 
House,  Worcester,  fire-brick  manufacturer ; 
Isaac  MAusoir,  Cradley,Worcester,  potter ; 
and  John  Finch,  Pickaid-street,  City-road, 
Middlesex,  manufacturer.  Fbr  improve- 
Meiifo  in  the  mmn^aetmre  itf  hathi  taid 
weuh'iubs,  or  wath  vetnk.  Patent  dated 
Nofember  24,  1849. 

The  patentees  describe  and  claim, 

i.  The  manufacture  of  baths  in  one  piece 
by  the  following  means :  Fire  parts  of  fire- 
clay are  ground  up  with  one  part  of  pots- 
hefdt,  and  the  whole  tempered  and  prepared 
as  usual.  The  finer  portions  are  separated 
from  the  coarser  ones,  and  both  made  into 
rolls.  The  fine  clay  is  moulded  on  a  board 
of  the  size  of  the  bottom  of  the  intended 
bmth,  which  is  fitted  with  edges  to  obtain  the 
required  depth,  and  after  that  the  coarser 
day  rolls  are  laid  on.  After  this  the 
bottom  is  turned  over,  the  board  removed, 
and  a  plug,  covered  on  the  outside  with 
wet  calico,  or  other  fabric,  and  of  a  size  of 
the  body  of  the  bath,  placed  on  the  sur- 
face lately  occupied  by  the  bottom  board. 
The  walls  of  the  bath  are  built  up  round 
the  plug — the  fine  inside  and  the  coarie  clay 
outside.  In  case  of  need,  the  walls  are 
supported  by  boards,  and  when  the  whole  is 
completed  it  u  left  to  dry  and  stiffen.  After 
which,  the  inside  surface  is  dressed  with 
knives  and  aponged,  as  usual,  and  coated 
with  potter's  body  prepared  by  grinding  and 
fritting. 

50  parts  China  clay. 
30  do.  bone  earth. 
15  parts  ourret. 
6  do.  raw  borai. 

The  patentees  then  take, 

60  parts  of  this  frit. 
35  do.  China  clay. 
10  do.  blue  clay. 
5  do.  flint. 

The  last  compound  is  miied  up,  and  re- 
duced to  a  powder ;  a  portion  to  the  size  of 
cartridge  powder,  and  the  rest  to  as  impalp« 
able  a  powder  as  possible.  The  coarse  body 
is  well  rubbed  into  the  interior  surface  of 
tiio  bath,  and  after  that  the  finer  body  is 


applied,  the  surfkce  being  dretied  as  usual. 
The  bath  in  this  state  is  placed  in  a  kiln, which 
it  gradually  heated  until  it  is  well  burned, 
and  takes  the  appearance  of  *' biscuit." 
The  kiln  is  then  cooled  down,  and  the  bath 
removed  to  be  glazed,  whioh  maybe  effected 
by  dipping  the  bath  in  a  glaze — taking  care 
to  prevent  the  glaae  from  adhering  to  the 
outsids  by  oiling  it.  Or  the  glase  may  be 
brushed  over  the  bath  by  firat  ooating  it  with 
a  compound  of  Unseed  oU  and  turpentine, 
over  which,  when  dried,  the  gtaze  is  to  be 
laid.  The  glaze  whioh  the  patentees  use  by 
preference  is  composed  of 

5  lbs.  calcined  borax. 
80  lbs.  Cornwall  atone. 

2  lbs.  8  ozs.  whiting. 

3  lbs.  8  ozs.  chalk. 
33  lbs.  white  lead. 
13  lbs.    red    do. 

3  lbs.  burned  flint. 
When  the  interior  of  the  bath  is  coated 
with  the  glaze  it  Is  placed  in  the  kiln,  which 
is  gradually  raised  to  the  temperature  at 
which  the  glaze  vitrifiea,  which  is  ascertained 
by  test  pieces  in  the  usual  manner.  When 
this  occurs,  the  kiln  Is  cooled  down,  and  the 
bath  withdravm  to  be  ready  for  use. 

2.  The  mode  of  manufacturing  wash-tubs 
and  wash  vessels  is  the  same  as  that  em- 
ployed in  making  baths  In  one  piece,  and 
last  described. 

3.  It  is  proposed  to  make  plunging  and 
other  baths  of  cricks,  blocks,  or  slabs,  which 
are  made  of  fire-clay,  and  have  the  aides 
intended  to  come  in  contact  with  the  water 
coated  with  potter's  body,'  and  glazed  in  the 
same  way  as  the  baths  just  mentioned. 
When  the  blocks  or  slabs  used  are  of 
larger  area  and  less  thickness  than  the  ordi- 
nary bricks,  they  are  to  be  made  with  pro- 
jections at  the  back  to  admit  of  their  being 
**  bonded  "  with  the  common  bricks  in  the 
eoarse  of  building. 
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William  Radley,  chemical  engineer,  and  Frede- 
ric Meyer,  oil  merchant,  both  of  Lambeth,  Surrey, 
for  Improvements  in  treatin}(  fatty,  oleaginous, 
resinous,  bituminous,  and  cerous  Iwdies,  in  the 
mftDUi'act  ure  and  application  of  them,  and  of  their 
components  and  subsidiary  products,  together  with 
the  apparatus  to  be  employed  therein  to  new  and 
other  useful  purposes.    Mny  2A{  six  months. 

Edwin  Pettitt,  of  Birmingham,  civil  engineer, 
for  improvements  In  the  manufacture  of  glass,  in 
tlie  method  ot  forming  or  shaping  and  ornamenting 
vessels  and  articles  of  glass,  and  in  the  construction 
of  fumaees  and  annoaling  kilns.  May  25 ;  six 
months. 

John  Hickman,  of  Walsall,  Stafford,  cleric,  for 
improvemento  in  the  manufaciure  of  cylindrical 
and  other  tubes.    Itfay25;  six  monihs. 

Alfred  Vincent  Newton,  of  Chancery- lane,  me- 
chanical draughtsman,  for  improvements  in  coup- 
lings for  carriages,  and  in  the  attachment  of  wheels 
to  axles.  (Being  a  eommiuication.)  May  28;  six 
months. 


440 


WEEKLY   LIST  OV   ENOLISU   PATENTS  AND   DESIGNS. 


Jamee  Ashwortb,  of  Rochdale,  LancMter,  nuuitt- 
bctuter,  and  Thomas  Mitchell,  of  the  tame  plaee, 
manager,  for  certain  Improyements  In  machinery 
or  apparatufl  for  preparing,  ipinning,  and  weaying 
cotton,  wool,  and  other  fibrous  materials.  May  29; 
six  months. 

Jonathan  Harlow,  of  Birmingham,  for  improre- 
ments  in  the  manolhcture  of  bedsteads  and  other 


articles  for  setting  or  reelialng  on.    May  M ;  six 
months. 

Edwyn  John  Jeflbry  Dixon,  of  the  Royal  Slate 
Quarries,  Bryntiafood,  near  Bangor,  North  Wales, 
for  improrements  in  the  manuCseture  of  dnka  and 
other  articles  of  slate  or  stone.  May  M;  six 
months. 
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T.  8.  Prideaox,  of  Southampton,  gentleman,  for 
improToments  in  puddling  and  other  ftimaoes,  and 
in  steam  boilers.    Sealed  April  Hi  six  months. 

Charles  Cowper,  of  Southampton-buildings,  Chsn- 
oery-lane,  for  certain  improToments  in  the  treatment 
of  cool,  and  In  separating  coal  and  other  substances 
firom  foreign  matters,  and  in  the  manufocture  of 
artificial  fuel  and  coke,  and  in  the  distillation  and 
treatment  of  tar  and  other  products  from  coal, 
together  with  improTements  in  the  maehlueiy  and 
appafatus  employed  In  the  said  purposes.  (Being 
a  communication).    April  26 ;  six  nmnths. 

Lucien  Vidie,  late  of  Paris,  in  France,  but  now 
of  South- street,  Finsbury-square,  advocate,  for  im- 
provements in  cooToyances  on  land  and  water. 
April  27 ;  six  months. 

Robert  Dalgleish,  of  Glasgow,  Lanarit,  in  Scot- 
land, merchant  and  calico  printer,  for  certain  im- 
provements in  printing,  and  in  the  application  of 
colours  to  silk,  cotton,  linen,  woollen,  and  other 
textile  fabrics.    April  27 ;  six  months. 

Ethan  Campbell,  of  the  City  of  New  York,  in 
the  United  Stales  of  America,  philosophical,  prac- 
tical, and  experimental  engioeer,  for  oertain  new 
and  useful  improvements  for  generating  and  apply- 
ing motive  power,  and  for  propelling  vessels  April 
SO;  six  months. 

Robert  Reid,  of  Glasgow,  Lanark,  manufacturer, 
for  certain  improvements  in  weaving.  May  8;  four 
months. 


Maxwell  Miller,  of  Glasgow,  Lanark, 
smith,  for  oertain  improvements  in  distflling  and 
rectifying.    May  3;  six  months. 


Thomas  Keelv,  of  Nottingham, 
and  William  Wilkinson,  of  the  sam 
work  knitter,  for  certain  improTements  in 
or  eUstie  fobrics,  and  in  artioles  made  thcfeftesn ; 
also  oertain  machinery  for  producing  the  said  Im- 
provementa,  which  is  applicable,  in  whole  or  ia 
part,  to  the  manufocture  of  looped  fsbiies  geaenUy. 
May  8;  six  months. 

Peter  Armand  Leeomte  Pontainemorean,  of  4, 
South-street,  Finsbnry-^uare,  Middlesex,  Car  eer- 
tain  Improvements  in  the  production  of  heat  and 
light,  which  improvements  are  ap|dicable  to  venti- 
lation and  the  prevention  of  explosions.  (  BtAag  a 
communication).    May  9;  six  months. 

Ethan  Baldwin,  of  the  City  of  Philadelphia,  and 
State  of  Pennsylvania,  in  the  United  Stales  of 
America,  for  a  new  and  useAil  method  of  geBcxatfav 
and  applying  steam,  in  propelling  veasds,  locooo- 
tives,  and  stationary,  maehiaery.  May  9;  time 
months. 

Jacob  Connop,  of  Hyde  Pack,  Middlesex,  gentle- 
man, for  improvements  in  melting,  mouliUng,  and 
easting  sand,  earth,  and  other  argillaceous  sob- 
stances  for  paving,  building,  and  vaiiocu 
useful  purposes.    May  20;  four  months. 
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tlon.     gister.     Proprietors' Names.  Addresses.  Subjects  of  Design. 

May  23     2305     James  Nasmyth Patricroft,  Lancashire «.  Framing  for  a  portable  aieam- 

engine. 

24     2306     John  Sutton Stamford  -  street,     Blackfriars- 

road Adjustable  inkstand. 

2307  J.  Harrison John-street,  ntsroy- square... ...  Boudoir  piano-fbite  action. 

2308  William  Brodle  Airdrie Tile  machine. 

2309  Marmaduke       Osbom 
Bergin   m...  Cork  ....m ».  Automatic  flre-eacHngnlahar. 

2310  Alfred  Bird  ^.....^ Birmingham Filter. 

23 1 1  John  Davenport Sheflleld   ........ ... ........... ... ...  Graining  comb. 

2312  William  Wright  KQworth  Co.,  Cork MUl-stone  ftarrows  and  feeder. 

2313  Allan  Livingston   and 
Son Portobello,  near  Edinburgh......  HermetiGal  eiadle  ISor  Joining 

pipes    suitable    for    water 
sewerage. 
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(Firteiit  tetodi  N«TeBk«r  14, 1»49.    PatontM,  WiUiam  Ounett  Taylor,  Biut«B  B«U| 

Specification  enrolled  May  24,  1850.) 

Maghiic E-HADB  LINT,  the  product  of  the  machines  which  form  the  safcject  of 
this  patent,  though  hut  k  noireity  of  very  recent  datei  has  already  acquired  a  great 
name  in  hospital  iftd  private  surgical  practice.  The  most  inff  ri«r  quality  supplied 
by  the  manufacturer  is  pronounced  by  competent  judges  to  be  superior  to  the  Tcry 
best  of  the  old  sort.  A  distinguished  surgeon  has  been  pleased  to  say  of  it,  "  ^e 
arts  baire  made  in  my  time  no  greater  present  to  humanity."  A  aoEonittee  of 
officer!  having  betn  appointed  by  the  Army  Medical  Board  to  investigate  and  test 
the  merits  of  the  patent  article,  report  as  to  a  specimen  of  third  qualitv,  *'  that  It 
is  thioki  sofii  and  absorbent  ;**  **  well  calculated  for  water  dressings  and  the  appli- 
cation  of  iDSidisal  lotions,  and,  indeed,  most  ordinary  hospital  purposes ;"  while  of  a 
''#scoii(/qdalityi"  they  oertify  that  it  is  '*  quite  fit  for  iurgical  dreuingi  of  my 
d9$eripiioi$,*'  U  second  and  third  qualities  be  so  good,  the  reader  may  reasonably 
suppose  that  quality,  the^frt^  can  leave  but  little,  if  anything,  to  desire.  The  soft- 
Bess  and  evenness  of  a  spesimen  of  the  last  now  before  us  are  very  remarkable ;  it 
tears  and  spreads  in  any  direction,  and  is  of  substance  enough  to  staunch  the  deepest 
surface  wound.  The  patentee  describes  no  less  than  six  difierent  machines  by  which 
this  article  is  (or  may  be)  manufactured,  but  we  must  content  ourselves  with  extract- 
ing from  his  specificatkrtt  the  description  of  that  which  comes  first  in  order : — 

Fig.  1  is  a  front  elevsllen  of  a  lintiog  machine  embodying  part  of  my  improvements ; 
i|.  2  an  end  elevation  thsrsel ;  fig.  3  a  plan  ;  and  fig.  4  a  vertical  section.  The  manhi.^ 
Is  rspresented  in  the  enfravlogs  as*  ready  for  working.  A,  A,  A,  A  is  a  firamewoik,  on 
the  top  of  which  is  moanted  a  moveable  frame  B,  which  is  jointed  thereto  by  a  back  fail  D, 
so  that  the  frame  B  may  be  free  to  rise  and  fall  when  acted  upon  as  aftervrards  explained ; 
C  is  the  knilB  or  scraper  by  which  the  piling  of  the  linen  or  other  fabric,  or  the  converting 
of  it  into  lint,  is  effected ;  it  is  attached  to  the  front  edge  of  the  moveable  frame  B,  and 
rises  and  falls  with  it.  C  is  a  bed,  over  which  the  web  of  cloth  M  to  be  piled  or  linted  is 
carried  immediately  under  the  knife  ;  this  bed  is  formed  of  several  thicknesses  of  felt  or 
other  suitable  elastic  snbstance  covered  with  leather,  as  separately  represented  m  figs.  5  and 
6,  and  aftsiwards  described.  F  is  a  shaft,  which  has  its  bearings  on  the  two  side  nils  of 
the  ffsssewerlr,  and  is  made  to  revolve  by  a  band  from  some  prime  mover  applied  to  the 
pollsy  G.  6^  is  a  loose  pulley  upon  the  shaft  E,  for  receiving  the  band  when  it  is  desired 
to  stop  the  machine  without  interfering  with  the  prime  mover.  U  is  a  tappet  wheel  upon 
the  shaft  V,  which,  as  that  shaft  revolves,  lifts  the  frame  B  and  knife  C  by  coming  in  con- 
tact with  tlie  kraeket  f*.  As  soon  as  the  tappet  wheel  drops  out  of  contact  with  the  bracket^ 
the  inune  and  knife  again  descend  of  their  own  weight,  with  the  assistance  of  a  spring  H* 
attaebed  to  the  head  H'  of  the  frasaework.  H^  is  a  screw  by  which  the  pressure  of  the 
spring  H'  may  be  increased  er  diminished  at  pleasure.  I  i  are  two  other  tappet  wheela 
affixed  to  the  shaft  F,  which  wheels,  in  the  progress  of  the  revelation  of  the  shaft,  catch 
against  brackets  1^  I'  fixed  to  the  front  of  a  presser  bar  K,  and  bring  that  bar  down  upon 
the  wek.  As  soon  as  this  preeser  bar  is  liberated  from  the  action  of  the  tappets,  it  is 
caused  to  ascend  again  by  the  action  of  a  valcani2ed  India-rubber  band  or  spring  K',  which 
is  passed  over  the  centre  bar  of  the  frame  B,  and  is  attached  by  its  two  ends  to  the  preaaer 
bar*  The  ends  of  the  presser  bar  travel  in  two  slotted  brackets  affixed  to  the  framework 
(whieh  act  both  as  stops  and  guides  to  it),  so  that,  although  the  spring  K?  alwaya  exerts 
some  degree  of  upward  pressnre,  the  presser  bar  cannot  be  drawn  up  too  far  to  get  beyond 
the  range  of  the  action  of  the  tappets  of  the  wheels  1 1.  The  cloth  is  wound  upon  the  beam 
M*,  from  one  end  ef  which  there  is  suspended  by  a  friction  strap  a  weight  m\  to  prevent 
the  roller  from  taming  too  freely,  and  also  to  keep  the  web  in  a  proper  state  of  tenaion  for 
being  laid  hold  of  by  the  feed  and  holding  roller  N.  This  feed  roller  is  covered  vrith 
earding  doth  or  wire  teeth,  which  hf  and  keep  hold  of  the  cloth,  preventing  it  from  bcsng 
drawn  too  rapidly  forward  by  the  scraping  action  of  the  knife.  O  is  another  roller,  covered 
with  felt,  which  is  mounted  in  slotted  bearings  O^  O',  immediately  over  the  feed  roller  N, 
and  serves  to  press  (by  its  weight)  the  cloth  down  upon  the  feed  roller,  to  that  the  eard 
teeth  of  the  latter  may  uniformly  take  hold  of  the  web  across  its  whole  breadth.  A  ooea- 
parativeiy  slow  ssotion  is  eommonicated  to  the  feed  roller  from  the  shaft  F,  Uirongh  the 
intervention  of  endless  screws  P^  F'  and  worm  wheeb  R^  R',  so  that  each  lift  of  the  knife 
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U  followed  by  but  a  itrj  imali  advaiioe  of  the  doth  to  be  Unted.  If  a  web  be  pat  into  the 
machine,  aa  indicated  bj  the  dotted  llnei  in  fig.  4,  and  motion  giyen  to  the  shaft  F,  aa  before 
explained,  the  tappets  upon  the  wheel  H  cause  the  knife  to  rise  about  three-quarters  of  an 
inch,  and  then  allow  it  to  fall  down  upon  the  web ;  but,  as  the  doth  rests  upon  an  elastic 
surface  covered  with  leather,  the  knife  bat  Terj  partially  enters  or  cuts  into  the  warp  and 
weft  of  the  doth.  The  instant  the  koife  has  thus  fallen  upon  the  doth,  and  so  laid  hold  of 
or  cut  into  it,  the  presser  bar  K  is  also  made  to  descend  upon  it  by  the  action  of  the  tap- 
pets on  the  wheels  1 1,  and  as  the  web  had,  pretrious  to  the  fall  of  the  knife,  been  drawn 
forward  by  the  weight  S  so  as  to  be  partially  stretched  between  the  knife  and  the  feed  roller 
(bdog  hdd  by  both  of  them)  the  descent  of  the  presser  bar  causes  the  doth  to  be  drawn 
back  underneath  the  knife,  between  which  and  tile  leather  surface  it  meets  with  less  resist- 
ance  than  fh>m  bdng  drawn  over  the  card  teeth  of  the  feed  roller.  The  scraping  effect  thus 
produced  by  the  web  being  drawn  back  uuderoeath  the  knife,  raises  a  row  of  pile  upon  the 
earfsoe  of  the  whole  breadth  of  the  web,  and  each  suocessire  stroke  or  fall  of  the  knife  being 
aooompanied  by  the  same  moTcments,  each  stroke  raises  an  additional  row  of  pile  upon  the 
anrfsoe,  l^hich  action  is  continued  until  the  entire  web  is  converted  into  the  state  in  which 
it  acquires  the  name  of  "  lint.'' 

The  ehdieas  screws  and  worm  wheels  by  whidi  motion  is  oommunicated  to  the  feed  roller 
are  so  calculated  that  they  shall  make  the  web  adTanoe  about  one-sixteenth  of  an  inch  each 
tift  of  the  knife,  and  the  feed  roller  is,  moreover,  made  to  traverse  from  one  side  of  the 
machine  towards  the  other  at  each  revolution  of  the  cam  whed  Z.  The  lateral  travel  thus 
given  to  the  feed  roller  does  not  amount  to  more  than  one  inch  towards  either  side,  but 
serves  to  give  uniformity  to  the  raised  pile  surface. 

The  machine  Is  provided  with  a  roller  U  in  front,  for  the  purpose  of  enabling  the  weight 
S  to  act  Instantly  in  stretching  the  cloth  at  each  ascent  of  the  knife.  The  form  of  roller 
which  I  have  found  most  soluble  for  this  purpose  Is  represented  in  figs.  1  and  3.  It  is 
made  of  greater  diameter  at  the  middle  of  Its  length  than  at  the  ends,  In  order  that  the  web 
may  be  kept  from  puckering  or  getting  Into  folds  ander  the  knife. 

Fig.  5  is  a  cross  section,  and  fig.  6  a  plan  showing  the  manner  in  which  the  elastic  bed 
C  nndemeath  the  edge  of  the  knife  is  formed ;  a  a  are  two  ledges  or  lips  whieh  form  a 
grooye  or  channd  in  the  upper  side  of  the  front  rail  of  the  machine,  into  whIeh  there  are 
placed  a  number  of  small  cross  bars  of  wood  b  k»  Beneath  each  of  these  cross  bars  tiiere 
are  placed  two  set  or  regulating  screws  e  c,  whieb  pass  through  the  bottom  of  the  front  rail, 
by  means  of  which  screws  the  elastic  padding  e  •  can  be  raised  or  lowered  at  pleasure.  The 
attendant  upon  Uie  machine  can,  by  means  of  these  screws,  adjust  with  the  greatest  readi- 
ness the  bea  to  the  edge  of  the  knife. 

(For  daims,  see  ante,  p.  438.) 


tRft  ■yHCTS    09  MAORlMBEY  OK  THB  WBLFA&C  OV  TBB  LABOUmiKG  CLAStBa. 

(Concluded  from  page  408.) 


Hitherto,  and  in  all  that  precedes,  ve 
have  considered  the  effects  of  machinery 
mi  the  employment  of  the  labouring 
tlaues  in  general^  meaning  thereby,  all 
elasies  cf  labourers  in  all  parte  of  the 
world.  It  has  been  shown  that  so  long 
m  the  income,  or  means  of  purchasing, 
of  tke  public  (meaning  purchasers  in  all 
parts  of  the  world),  rraiaina  undimi- 
nished, thefii  whatever  is  saved  In  one 
branch  of  goods  by  the  introduction  of 
machinery,  being  spent  on  some  other 
branch,  the  means  of  employment  of 
labour  are  not  diminished  permanently  in 
any  ease — the  operatives  dismissed  from 
one  branch,  finding  employment  in  some 
other,  to  whieh  the  purchasers  have 
transferred  whatever  they  have  saved  in 
tbat  ftm  bran^  of  goods.    In  arguing 


the  matter  generally,  and  as  a  whole,  it 
has  been  necessary  thus  to  consider  the 
labouring  class  as  a  whole,  and  without 
any  reference  to  what  country  they 
belong  to.  But  It  is  now  time  to  turn 
our  attention  to  this  new  question ;  What 
will  be  the  difference  between  the  effects 
of  machinery  on  the  British  labouring 
classes  as  distinguished  from  the  foreign- 
ers P  And  this  is  a  question,  a  branch 
of  the  more  general  inquiry,  to  which 
the  writers  on  these  subjects  have  not 
given  much  attention.  It  is  very  pos- 
sible for  the  introduction  of  machinery, 
in  some  cases,  to  be  beneficial  to  the 
labouring  claeeee  in  general;  i.e., 
throughout  the  world,  without  being  so 
to  our  British  portion  of  these  classes. 
Tbc  way  in  which  this  may  happen,  is 
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very  easily  conceived.  Suppose,  as  in  the 
example  we  have  taken,  that  one  hundred 
men  have  been  thrown  out  of  employment 
in  the  cotton  line,  by  the  introduction  of 
machinery,  which  has  so  cheapened  cot- 
ton goods  that  the  public  have  now,  say 
4,000/.  at  their  disposal  to  spend  on  some 
other  description  of  articles.  Is  it  not 
obvious  that  they  may,  if  they  choose, 
spend  this  4,000/.  in  such  a  way  as  not 
to  give  employment  to  one  of  these 
hundred  dismissed  operatives?  If  the 
public  took  them  into  their  service  as 
domestics ;  or  if  they  choose  to  employ 
them  to  make  more  shoes  or  stockings, 
or  coats,  or  chairs  and  tables,  or  if  they 
chose  to  buy  4,000/.  worth  of  any  British 
manufactures — in  any  of  these  ways  they 
would  obviously  be  paying  them  the 
4,0  0/.,  just  the  same  as  before,  only  for 
some  other  sort  of  articles  or  some  other 
service,  than  making  cotton  goods  for 
them  as  at  first.  But  suppose  the  pub- 
lic choose  to  spend  this  4,000/.,  thus 
saved  in  cotton,  on  foreign  wines  ?  Will 
such  an  expenditure  as  this  come  back 
in  any  way  so  as  to  benefit  our  hun- 
dred out-of-work  labourers?  Some 
political  economists  would  strive  hard, 
and  do  their  best,  to  prove  that  ii  would. 
And  it  is  certainly  not  impasibh  that 
such  a  thing  should  happen ;  but  a  little 
consideration  will  soon  show  to  what 
extent  our  hundred  dismissed  cotton 
workers  are  likelt/  to  reap  any  benefit 
from  such  a  way  of  spending  the  4,000/. 
When  this  new  demand  for  wine  reaches 
the  foreign  wine- merchants,  there  are 
several  cases  possible :  each  of  which  we 
must  examine  separately,  in  order  to  see 
how  they  will  bear  on  the  employment 
of  our  dismissed  hundred. 

The  first  poMsible  case  is,  that  no  more 
wine  is  produced  than  before,  but  the 
same  quantity  is  now  sold  for  4,000/. 
more  than  before,  the  foreign  wine- 
merchants  pocketing  the  4,000/.  A 
second,  and  much  more  likely,  case  is, 
that  more  vineyards  are  cultivated  and 
wine  produced,  to  meet  the  increased 
demand.  In  the  first  case,  the  foreign 
wine- merchants  have  4,000/.  to  spend 
which  they  never  had  before.  The  ques- 
tion is,  fiow  will  they  spend  it  P  If  they 
choose  to  lay  it  ail  out  on  British  goods, 
then  our  hundred  discarded  cotton  ope- 
ratives may  find  employment  in  produc- 
ing these  goods.  But  if  they  spend  it  all 
on  the  productions  of  their  own  country, 
will  not  this  entirely  destroy  all  hopes  of 


employment  thereby  being  aflbrded  to 
our  operatives  P  No ;  it  will  nor :  for 
here  again,  everything  will  depend  on 
how  they  lay  out  the  4,000/1  on  even 
their  own  country*s  productions.  And, 
in  considering  this  matter  farther  (m- 
volving,  as  it  does  in  fact,  the  whole 
question  almost  of  the  benefits  of  foreign 
trade),  we  may  merge  the  two  eases 
above  mentioned,  into  the  several  inves- 
tigations. For  the  only  difference  will 
be,  that  in  the  former  case  we  have  to 
consider  only  how  the  wine-merekants 
spend  their  profits;  in  the  latter  CMse^ 
we  have  to  consider  how  otheh  people, 
who  come  in  for  some  share  of  the4,0(KU. 
in  the  shape  of  profits  in  their  respective 
trades,  &c.,  spend  tfteir  profits.  For  the 
sake  of  distinctness  then,  let  us  suppose 
that  it  is  on  French  wines  that  this  4,000/. 
is  expended :  and  suppose  that  the  French 
wine-merchants,  in  the  first  place,  pocket 
the  whole  of  this  sum  as  increased  pro- 
fits— giving  no  more  wine  to  their  English 
customers  than  before.  And  suppose 
that  they  spend  this  sum  on  French 
manufactures — silks,  for  instance.  Here 
again  we  have  the  same  variety  of  pos- 
sible cases  as  we  had  before — that  is, 
the  French  silk- merchants  or  manufac- 
turers may  pocket  the  whole  sum,  giving 
no  more  silk  goods  than  before  to  their 
customers ;  or  thev  may  only  get  a  por- 
tion of  the  4,000/.  as  increased  profits. 
To  avoid  all  this  endless  variety  of  pos- 
sible cases,  let  us  take  that  which  is  most 
likely  to  happen  in  reality;  vis.,  that 
every  fresh  demand  for  soods  will  be 
met  by  an  increased  supply,  having  the 
usual  effect  of  increasing  ihe  profits  of 
the  merchant  and  manafacturer,  and 
also  giving  fresh  employment  to  some 
hands  or  other.  Thus,  then,  let  us  sap- 
pose  that  the  French  wiue-merchanta 
only  gain  1,000/.  out  of  the  4,000/.,  as 
increased  profits :  the  other  3,000/.  goiqg 
to  the  cultivators  of  the  fresh  vineyards. 
Now  here  there  is,  at  once,  a  fdet  of 
the  4,000/.  completely  and  atteiiy  lost 
for  ever,  as  a  means  of  employing  th€ 
British  operative.  The  French  vine 
cultivators,  however,  get  a  portion  of  the 
4,000/.  as  wages.  Here  again,  there  is  a 
chance  for  the  British  operative.  For  the 
French  vine-dresser  may  spend  some  part 
of  his  wages  on  English  manufactures,  just 
as  well  as  the  French  wine- merchant.  And 
even  the  portion  of  his  wages  which  is 
spent  in  food,  and  paid  over  to  the 
French    farmer,  may    also    itself    be 
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spent  on  English  manufactures  by  the 
farmer.  But,  on  the  other  hand,  it  is 
just  as  possible  for  not  one  farthing  to 
get  back  to  England  in  payment  for 
English  labour  and  goods.  For  in- 
stance, the  French  wine- merchant  may 
spend  the  1,000/.  on  French  manufac- 
tures: so  may  the  vine- cultivators  spend 
their  increased  wages  on  French  goods. 

But  it  may  be  asked,  *'  Evei)  in  this 
case,  where  all  the  sum  saved  by  ma- 
chinery in  English  manufactures,  is  thus 
transferred  into  increased  expenditure 
on  French  manufactures, — even  here, 
may  not  the  French  manufacturers  and 
operatives  themselves  spend  ikeir  in- 
creased profits  and  wages  thus  obtained, 
on  English  goods  P  *'  Certainly,  they 
may :  but  they  also  may  spend  them  on 
French  wines  instead.  And  so,  take 
whatever  case  or  possibility  you  please, 
the  ultimate  effect  on  the  means  of  em- 
ploying the  Enj^lish  operatives  remains 
still  doubtful.  Facts  alone  can  settle  the 
matter  and  show  the  actual  result.  In 
this  part  of  the  investigation,  however, 
we  are  merely  examining  general  prin- 
ciples, and  must  leave  all  reference  to 
historical  and  statistical  details  to  another 
place.  This  much,  however,  we  may 
add  to  the  above  general  considerations : 
— that,  irrespective  of  the  way  in  which 
any  of  the  persons  who  gain  any  part  of 
the  4,000/.  in  France,  chose  to  spend 
their  increase  of  income,  the  transfer  of 
this  capital  of  4,000/.  to  France,  may  have 
the  following  consequences  : — 

Ist.  If  it  finds  its  way  to  the  French 
manufacturers,  they  mav  thereby  be  in- 
duced to  introduce  machinery  into  their 
business,  and  this  may  have  all  sorts  of 
reflex  influences  on  the  English  opera- 
tive and  manufactures. 

2nd.  If  its  ultimate  effect  be  to  raue 
wages  in  France  (in  any  department  of 
employment,  whether  of  the  vine- 
dressers, manufacturing  labourers,  &c., 
&c.},  this  may  tend  to  increase  the  popu- 
lation in  France,  and  again  to  cause  a 
reflex  influence  on  English  labour. 

The  latter  of  these  possible  con- 
sequences is  incompatible  with  the  first 
(at  least  for  a  considerable  period.) 
For,  if  thj  capital  (transferred  from 
England  to  France,  in  the  way  we  have 
supposed),  be  sunk  in  machinery  by  the 
French  manufacturers,  there  will  be  no 
rise  of  wages  to  the  French  operative, 
but  more  probably  the  reverse.  But, 
let  us  take  the  two  consequences  succes- 


sively into  consideration,  and  see  how 
each'  of  them  may  affect  the  English 
operative. 

1st.  Then,  suppose  there  is  an  increase 
of  French  machinery.  The  result  will 
be  similar  to  the  results  of  the  same 
event  in  England.  French  ^oods  will, 
most  probably,  become  cheaper,  and  the 
English  purchasers  of  such  goods  save 
something  which  they  may  spend  on  their 
own  country's  productions,  and  give  in- 
creased employment  to  British  opera- 
tives; also  the  French  purchasers  will 
save  something,  and  be  enabled  to  spend 
their  savings,  if  they  chose,  on  English 
goods.  And  the  French  manufacturer 
himself  may  spend  his  increased  profits 
on  British  goods. 

2nd.  But  suppose,  instead  of  this,  that 
the  English  capital  transferred  to  France, 
increases  the  wages  of  some  class  or 
other  of  French  operatives  (those  en- 
gaged in  the  growing  and  manufacture 
of  wines  will,  of  course,  come  in  for  the 
principal  benefit).  If  the  number  who 
receive  these  wages  remains  the  same  as 
before — that  is,  if  the  population  among 
whom  the  English  capital  is  distributed 
in  the  form  of  wages,  be  not  increased — 
there  is  a  good  chance  of  some  part  of 
these  increased  wages,  being  expended  in 
the  purchase  of  British  goods.  But, 
if  this  portion  of  the  French  nation  in- 
creases in  numbers — the  whole  of  the 
increased  wages,  or  a  considerable  part 
at  least,  wiU  necessarily  be  spent  in 
food. 

In  general,  we  may  remark,  that,  the 
better  off  any  nation  is, — the  less  strait- 
ened other  people  are  for  food  and  neces- 
saries, the  Detter  it  is  for  us.  For  their 
surplus  of  food  or  other  things  will 
always  be  exchanged  for  the  goods  of 
other  nations.  Suppose,  for  instance,  the 
French  have  only  barelv  sufiioient  to 
live  upon ;  it  is  obvious,  that  they  could 
not  purchase  any  British  goods  or  afford 
employment  to  British  labour.  The 
higher,  therefore,  the  wages  of  the 
French  operative,  the  better  for  the 
English  operative ;  provided  this  high 
rate  of  French  wages  has  not  been  caused 
at  the  expense  of  the  British  operative. 
This  last,  however,  toould  be  tne  case, 
under  the  circumstances  we  have  sup- 
posed. For,  trace  the  series  of  effects  : 
(1).  Introduction  of  machinery  into 
English  cotton  factories.  (2).  Hands 
thrown  out  of  work.  (3).  Cotton  goods 
cheaper.  (4).  Purchasers  of  cotton  goods . 
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save  some  tbousandi,  (5).  And  snend 
theie  thousands  on  French  wines.  Now 
cross  the  channel.  (6).  Increased  pro- 
fits, or  wages  to  all  concerned  in  the 
production  of  these  French  wines.  (7). 
Only  a  portion^  perhaps  nothing  at  all, 
out  of  these  increased  French  profits  and 
wages,  spent  on  English  goods. 

We  have  here  touched  on  one  of  the 
most  intricate,  and  complicated  questions 
in  Political  Economy ;  yii.,  the  '*Bene- 
fits  of  Foreign  Trade.*'  Some  of  these 
benefits  are  obvious  enough  i  we  get,  by 
means  of  it,  thousands  of  our  daily  com- 
forts and  luxuries,  which  otherwise  we 
could  not  get.  Every  time  we  taste  our 
tea,  coffee,  sugar,  &c.,  &c.,  we  are  tasting 
these  benefits.  But  is  it  absolutely  Im- 
possible, that  these  benefits  may  be 
gained  by  Mme  wdimdtutlt  at  the  #4?- 
pense  of  others  f  For  example,  to  take 
such  a  case  as  we  have  just  been  sup- 
posing; may  not  an  English  capitalist 
spend  that  money  on  French  wines  which 
he  would  (or  at  least,  might)  otherwise 
have  spent  on  some  article  of  English 
labour,  and  thus  have  contributed  to  the 
support  of  English  labourers?  And 
may  not  this  be  effected,  without  awf 
bem^tf  direct  or]  indirect,  coming  back 
to  the  English  operative,  from  this  ex- 
penditure on  French'products  ?  Political 
economists  are  very  unwilling  and  re- 
luctant to  admit  such  a  possibility,  and 
it  Is  certainly  true,  that  even  such  an 
expenditure  on  foreign  goods  may,  and 
does,  come  back,  in  a  variety  of  ways, 
with  a  beneficial  influence,  even  on  the 
English  labourer :  but  is  this  ehom^e  and 
vwariabfy  the  case  ?  Is  it  the  ease  in 
the  majority  of  instances?  We  have 
histories  of  commerce ;  but  there  is  very 
much  wanted  a  history  of  the  effects  of 
commerce  on  the  labouring  classes  of  the 
nations  between  whom  this  oommeree  is 
carried  on,  pointing  out  not  only  such 
palpable  and  obvious  oonsequenees  as  the 
benefits  of  increased  cheapness  to  the 
consumer,  but  the  effects  of  such  im- 
provements in  production  as  we  have 
oeen  contemplating,  on  the  demand  for 
and  remnneraiioB  i  labour. 
(2b  ke  eemHmed.) 

Errata.'-Vhtfi  404,  col.  S,  line  7.  there  tbonld 
be  no  stop  between  "  introduced"  and  "  inp- 
pofing."  Line  10,  for  "ecclusiye^  read  "ln- 
clttiiTe/'  Line  33.  for  <«  wogiT  reed  "  ««y«/'  P. 
405,  col.  2,  iMt  line  but  S,  for  « iwtprowina'* 
read  "  dhminitkingV  P.  406,  col.  t,  Une  SI,  for 
'•  4mikl9dy"  iMd  <•  dMdM."  P.  407,  eol.  S,  line  18, 
inatwMl  of  "/v,"  nad  "/or." 


MATHniATIOAL  FEEIOOIOALa. 

(Continned  trom  page  270.) 

XXI.  The  Mathematical  Magazine, 

Origin. — This  periodical  was  com- 
menced in  April,  1761,  under  the  title 
of  the  <'The  Mathematical  Blagasine, 
and  Philosophical  Repository.  Contain- 
ing a  variety  of  Original  Pieces  in  all 
parts  of  Mathematical  Science."  The 
title  appears  to  have  been  issued  with 
the  first  number,  and  is  expressive  of 
what  the  work  was  intended  to  be  rather 
than  of  what  it  really  is;  for  although 
'^  Vol.  I.**  occupies  a  conspicuous  place 
in  the  centre  of  the  page,  as  if  boldly  to 
intimate  its  being  the  Jlrst  of  a  nume- 
rous progeny,  the  conductors  would 
seem  to  have  miscalculated  the  produc- 
tiveness of  their  literary  bantling,  which 
terminated  its  existence,  so  fiir  as  we  are 
aware,  with  the  Jifth  number  in  August 
of  the  same  year.  In  the  copy  from 
which  the  above  is  cited,  the  Mathema- 
tical portion  occupies  eighty  pages  and 
a  copper- plate  engraving  of  "Andro- 
meda" forms  a  frontispiece  to  the 
volume. 

Editors.  —  The  names  of  Messrs. 
George  Mitchell  and  Thomas  Moss  are 
announced  on  the  title  page  as  contribn- 
lors  of  the  **  Original  Pieces,"  and  from 
internal  evidence  it  is  most  probable  that 
these  gentlemen  were  the  conductors  (^ 
the  work. 

Contents. — The  usual  contents  of  each 
number  are, — Mathematical  Papers  on 
various  subjects,  Original  andTransUtedi 
Astronomical  Discussions  and  Calcula- 
tions; Philosophical  Queries  and  An- 
swers ;  Mathematical  Questions  and  So- 
lutions. In  order  to  buoy  up  the  dead 
weight  of  a  purely  MathemaUod  ^<I*f«- 
sine,  two  or  more  sheets  of  "  A  i&w 
and  Universal  Dictionary  of  Pure  and 
Mixed  Mathematics  "  were  issued  widi 
each  number,  which  had  been  carried  aa 
far  as  the  article  "  Air-Purop"  when  the 
Magazine  was  discontinued.  A  good 
engraving  of  an  "Air-Gun"  and  Mr. 
Smeaton's  "  Air  Pump"  forms  "  Plate  L" 
of  this  portion  of  the  work.  The  prin- 
cipal portion  of  the  Mathematical  Papers 
are  of  an  astronomical  character,  as 
might  be  expected  from  the  known  par- 
tialities of  the  principal  Editor  for  that 
interesting  science.  The  following  enu- 
meration will  serve  to  give  an  idea  of 
the  contents  of  the  sevenl  papers : 
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L  A  New  Solution  of  Eepler'0  Pro- 
blem. By  George  Mitchell,  Teacher  of 
Uie  Mathematics. 

•»♦  In  this  paper  two  **  Analogies" 
and  a  "Practical  Rule*'  with  Examples 
aregiyen.  The  demonstrations  exhibit 
a  curious  instanee  of  the  transition  state 
of  Trigonometrical  Notation,  for  in  the 
ifini  we  have  "<«the  tangent  of  ASp," 
and  in  the  second  are  found  the  forms 

"  sin.  f/*""i5:*-V  agreeably  totheplan 
cos.  i  a 

adopted,  probably  for  the  ^rat  time,  by 
Simpson  in  his  ^^Miseeilaneons  Tracts,** 

II.  To  determine  exactly  the  begin* 
ning  and  end  of  a  Lunar  Eclipse.  Trans* 
lated  from  the  works  of  a  celebrated 
foreign  mathematician. 

III.  To  correct  a  Meridian  Line.  From 
the  same. 

*«*  In  these  papers  the  notation  sin., 
COS.,  tan.,  cotan.,  &c.,  is  strictly  adhered 
to. 

lY.  A  New  Method  of  Ck)mputing 
Solar  Eclipses,  reduced  to  Short  Kules. 
Translated  from  the  Latin  of  S.  Eltn- 
genstiem,  Member  of  the  Academy  of 
Sciences  at  Upsal. 

y.  Calculations  of  the  Eclipse  of  the 
Moon,  which  happened  May  18,  1761. 
By  C.  Brent. 

YI.  A  Calculation  of  the  Transit  of 
Fenus  oyer  the  SuiCs  Disc,  June  6, 1 76 1 . 
By  Mr.  £.  Kimpton,  jun.,  of  Barkway. 

YII.  An  Example  of  a  General  Rule 
for  Tabulating  a  standing  Spheroidical 
Gask.    By  Thomas  Moss. 

YIII.  A  Curious  Letter  from  Mr. 
Abraham  de  Moivre,  F.R.S.,  to  Dr.  Ed- 
mund Halley,  F.R.S.,  "upon  the  right 
method  of  finding  the  rate  of  interest 
in  Annuities,  and  of  continuing  it.*' 

IX.  Concerning  some  New  Observa- 
tions on  a  Satellite  of  the  Planet  Yenus. 
By  M.  Baudouin,  communicated  by  J. 
Beris. 

X.  Concerning  a  fourth  Obseryation 
of  the  Satellite  of  Yenus,  made  by  M. 
Montaign  at  Limoges.  By  M.  Baudouin, 
communicated  by  J.  Be  vis. 

%*  In  these  two  Memoirs,  M.  Bau- 
douin rasists  "  that  the  Satellite  of  Yenus 
is  no  longer  a  matter  of  uncertainty," 
although  he  himself  sought  for  it  in 
yain  on  the  17th  May;  subsequent  Astro- 
nomers, however,  have  found  them- 
selves unable  to  verify  these  conjectures 
and  supposed  "  observations."  The  Certi- 
lloAte  ^  the  Aoadeny  df  Sciences,  order- 


ing the  printing  of  M.  Baudouin's  re* 
marks  is  given  at  the  close  of  the  second 
Memoir;  it  is  signed  by  La  Caille, 
Lalande,  and  countersigned  by  De 
Fouchy,  Perpetual  Secretary  of  the 
Royal  Academy  of  Sciences. 

XL  Exact  Observations  of  the  End 
of  the  Transit  of  Yenus ;  via.,  at 

Greenmeh,  by  Mr.  C«  Green,  magni- 
fying power  55. 

Spital  Square,  by  Mr.  J.  Canton, 

His  Royal  Highness  the  Duke  of 
York's,  Leicester  Square,  by  Mr.  Short 
and  Dr.  Bevis,  magnifying  power  140. 

Liskeard,  by  the  Rev.  Rd,  Haydon, 
, ,  65. 

\*  It  is  observed  in  a  note  to  this 
paper  that  none  of  these  observers  saw 
anything  of  the  Satellite  of  Yenus,  which 
'  *  had  been  expected  by  some  in  France  ;'* 
but  a  correspondent  in  the  London 
Chronieie  of  Mav  18,  testifies  to  having 
seen  it  during  his  observations  at  St. 
Neots,  in  Huntingdonshire. 

XII.  The  Demonstration  of  the  New 
Method  of  Computing  Solar  Eclipses, 
given  in  Art.  lY.     By  M.  Klingen- 

iern. 

XII I.  Ephemeris  of  the  Eclipses  of 
Jupiter's  Satellites,  for  August,  Sep- 
tember, October,  November  and  Decem- 
ber, 1761.    By  the  Conductor. 

*^*  This  paper  was  intended  to  assist 
in  more  accurately  fixing  the  position  <^ 
the  Satellites,  so  as  to  determine  the 
Parallax  of  Yenus. 

Questions. — ^The  number  of  Mathe- 
matical questioas  proposed  in  this  perio- 
dical is  S5,  -of  whien  25  reeeived  an* 
swers.  Of  these  nine  belonged  to  Geo- 
metry, seven  to  Trigonometry  and  Astro- 
nomy ;  three  to  Arithmetic,  and  one 
each  to  Mechanics,  Mensuration,  Flux- 
ions, Algebra,  and  Chances.  In  this,  as 
in  most  periodicals  of  a  later  date,  it 
will  be  observed,  that  Greometrical  Ex- 
ercises preponderate  I  a  sufficient  proof 
that  these  studies  were  gradually  extend- 
ing amongst  Mathematical  students  goi 
nerally.  Both  the  Conductors  and  the 
Correspondents  invariably  quote  the 
writings  of  Thomas  Simpson  |  his  JW- 
gonometry,  Afpendim  to  Aigebra,  and 
Select  Exercises,  being  the  works  re- 
ferred to.  In  the  Jirst  Number  of  the 
Magazine  (April  1761),  he  is  personally 
introduced  as  **  Jdr.  Simpson,  F.R.S., 
Professor  of  Mathematics  in  the  Royal 
Military  Academy  at  Woelwicb,*'  bat  la 


448 


THE  BOOXEBANG  PBOPEIXEB. 


tbe  l<ut  number  (August  1761),  he  is 
BDoken  of  as  "that  very  profouud  Ma- 
tnetnatician,  late  Professor,  &c. ;"  so 
that  the  period  of  Mr.  Simpson's  resig- 
nation is  pretty  clearly  pointed  ouL 

Qaes.  3,  by  Mr.  Charles  Barton  gives 
"two  points,  and  the  magnitude  and 
position  of  a  circle,  to  draw  a  tangent 
to  the  circle ;  so  that  the  sum  of  the  two 
perpendiculars  falling  thereon,  from  tbe 
two  given  points,  may  be  equal  to  a  given 
line  :"  a  problem  to  which  the  proposer 
gives  an  elegant  "  Construction  and 
Demonstration." 

Ques.  4,  by  Mr.  T.  Moss,  investigates 
"  the  true  quantity  of  liquor  that  any 
given  spheroidical  cask  will  contain  upon 
every  inch  of  its  depth,  when  its  axis  is 
perpendicular  to  the  plane  of  the  horiion, 
oy  a  general  rule  which  may  be  of  real 
use  to  the  practical  gauger." 

Ques.  7,  by  "Mr.  C.  Brent,  Author 
of  the  Compendious  Aetronomer,**  de- 
termines the  true  weight  of  a  '^  tub  of 
Irish  butter*'  by  mean^  of  a  false  balance. 

Ques.  8,  proposed  by  Mr.  Wood,  and 
answered  by  Mr.  Jeremiah  Ainsworth, 
demonstrates  the  rule  for  finding  the 
area  of  any  triangle  when  two  sides  and 
their  included  angle  are  given. 

Ques.  II,  proposed  by  Mr.  Ogle,  and 
answered  by  Mr.  Barton,  gives  a  "  theo- 
rem for  describing  an  oval,  whose  dia- 
meters are  in  any  given  ratio,  by  circular 
arcs,**  and  also  finds  "  the  area  by  means 
of  those  arcs.*'  The  method  of  descrip- 
tion forms  one  of  those  given  by  Bonny- 
castle  in  his  "  Introduction  to  Practical 
Geometry  and  Mensuration,"  and  may 
also  be  found  in  several  other  works. 

Ques.  20,  proposed  by  Mr.  Barton, 
and  answered  by  Mr.  Ogle,  divides 
"  geometrically,  a  given  right  line  into 
two  parts,  so  that  the  square  of  the 
greater  part  is  equal  to  half  the  sum  of 
the  squares  of  the  given  line  and  the 
lesser  part." 

Ques.  2d,  proposed  by  Geometrieui^ 
and  "  answered  by  Mr.  Thomas  Moss, 
the  proposer,"  investigates  "geome- 
trically, two  theorems  for  determining 
the  solid  contents  of  the  hoops  of  the 
frustum  of  a  square  pyramid ;  which  are 
formed  by  cutting  the  extremities  of  the 
two  parallel  bases,  by  a  diagonal  plane." 
Two  practical  rules  are  deduced  from 
the  demonstration. 

Ques.  25,  determines  the  value  of 
the  expectation  of  a  person  who  is  "  en- 
titled to  one  guinea,  if  he  throws,  pre. 


cisely  12  beads,  at  four  throws,  with  10 
halfpence:"  it  was  proposed  by  Mr. 
Eimpton,  and  answered  by  Mr.  Moip. 

Many  of  the  remaining  exercises  are 
worthy  of  enumeration,  but  the  above 
may  suffice  as  a  specimen  of  the  contents 
of  this  portion  of  the  work. 

Contributore.^^kWtTi  (Spaldinienaia) ; 
Ainsworth ;  Barton ;  Barker ;  Dr.  Beris; 
Brent ;  Cave ;  Green  ;  Hale ;  Harris ; 
Hughes ;  Kimpton ;  Leigh ;  Millington ; 
Moivre ;  Moore ;  Moss ;  Ogle ;  Randle  •- 
B.  Rogers ;  Smith ;  Thompson ;  &e.y  &c 

PtibUeation,  —  The  publication  took 
place  monthly ;  it  was  "  printed  for  J. 
Wilkie,  at  tbe  Bible  in  St.  Pautt 
Church^yard;  and  sold  by  all  Book* 
sellers  in  Great  Britain  and  Irekmd** 

Thomas  Wiikimsok. 

Buxnley,  Lancashire,  May  16, 1850. 


THB   BOOMX&AMO  PBOPBI.LBR. 

Sir, — In  your  notice  of  my  invention 
of  the  Boomerang  Propeller,  in  joinr 
Number  for  December,  1848,  I  first 
discovered  that  it  was  not  understooJ, 
and  I  was  neither  surprised  nor  disap* 
pointed,  having  been  obliged  to  leave 
England  before  I  could  complete  my 
experiments,  or  give  a  fnU  description 
of  the  instrument. 

The  letters  of  my  friends  tell  me,  that 
it  would  be  almost  hopeless  to  attempt, 
at  this  distance,  wlMtever  may  be  tbe 
merits  of  the  Invention,  to  force  it  upon 

Soblio  notice.  At  this  greatest  possible 
istanoe  from  London  and  at  considerable 
expense,  I  am  nevertheless  endeavouring 
to  bring  this  invention  into  operation. 

Accidental  circumstances,  occurring 
at  intervals  of  manv  years,  and  in  both 
hemispheres,  have  led  me  at  length  to 
the  completion  of  this  propeller.  To  a 
remark  of  Baily,  in  1838,  a  hint  from 
Brunei  in  1847,  a  lecture  of  Professor 
Cowper,  in  1848,  and  recent  experi- 
ments of  my  own  in  Port  Jackson,  this 
invention  owes  its  completion,  although 
for  its  origin,  I  am  wholly  indebted  to 
the  savage  of  Australia. 

As  I  am  sending  home  three  patterns 
fit  for  use,  of  3  feet,  5  feet,  and  6  feet 
diameter,  I  shall  not  trouble  you  with  a 
description,  but  confine  my  communica- 
tion to  one  or  two  facts. 
Port  Jackson f 
Wedneeday^  Oct.  10. 

A  boomerang  propeller,  wheie  dia- 
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meter  was  22  inches,  and  the  threads  of 
whose  screw,  were  at  a  distance  equal  to 
the  diameter  or  22  inches,  was  attached 
to  a  shaft  projecting  through  (a  stuffing- 
hox,  in)  the  cut- water  of  a  boat. 

To  this  shaft,  the  rotary  motion  was 
given  by  a  chain-wheel  and  pinion, 
worked  by  a  steam  engine  of  about  three 
men's  power,  producing  Ave  revolutions 
of  the  screw,  by  each  stroke  of  the  pis- 
ton ;  a  distance  of  660  yards  was  traversed 
in  exactly  six  minutes,  when  the  strokes 
of  the  piston  were  thirty-six  in  a  minute. 

The  boat  was  thus  propelled  22  inches 
at  each  turn  of  the  screw,  for  36  x  5  » 180 
revolutions  periminute,  andl80  x  22  ■- 11 0 
yards,  and  110x6 "660  yards,  which  Is 
exactly  the  distance  traversed  in  six 
minutes. 

Friday,  Oct.  12. 

During  heavy  rain,  when  the  steam 
had  not  been  brought  to  full  pressure, 
the  same  distance  was  traversed  in  ei^ht 
minutes,  the  stroke  of  the  piston  bemg 
twenty-eight  per  minute  —28  x  22  inches 
«82  yards,  and  82x8—656  yards,  or 
less  by  four  of  the  true  distance. 

Each  turn  of  the  screw  advanced  a 
elumsy  boat  22  inches.  There  is,  there- 
fore, no  slip  in  the  working  of  this  pro- 
peller, which  may  even  be  useful  in 
measuring  distances.  Want  of  steam 
power  was  the  only  limit  to  these  expe- 
riments, and  it  remains  to  be  ascertained 
at  what  velocity,  or  whether  at  any  rate 
of  speed,  there  would  be  any  slip  at  all. 

The  freedom  from  all  "choking  about 
the  centre*'  which  attends  some  other 
kinds  of  propellers,  may  be  accounted 
tor,  according  to  those  principles  of  hy- 
drostatics which  relate  to  pressure  on 
oblique  surfaces  under  water :  the  centre 
of  pressure  in  this  case,  being  quite 
clear  of  every  part  of  the  surface  of  the 
propeller. 

From  the  above-described  experiments, 
which  show  the  distance  traversed  exactly 
equal  to  the  distance  given  by  the  spiral 
motion  of  the  propeller,  and  from  its 
form  the  centre  being  clear,  and  there- 
fore avoiding  any  possibility  of  choking, 
it  may  reasonably  be  inferred,  that  an 
augmentation  of  velocity  in  the  propeller 
will  add  to  the  speed  of  the  vessel  in  an 
increasing  ratio.  For  it  is  manifest,  that 
every  augmentation  of  velocity  in  the 
opcratin^^  surface  will  increase  the  den- 
sity of  the  resisting  medium  acted  on  in 
the  rear,  and  at  the  same  time  increase 


the  vacuity  in  the  front  of  the  propeller, 
whilst  there  is  no  increase  of  any  obstruc- 
tion by  choking. 
I  am.  Sir,  your  obedient  servant, 

T.  L.  MiTCHBLL. 
Sjdney,  K.S.  Wales,  Get.  22,  1849. 


MK8SBS.  aOWAK  AND  SONS*  MXTHOD  OF 
VBMTILATINO  VACTOaiBS. 

Ill  taking  a  hasty  survey  of  the  town 
improTsments  and  trade  of  Belfast,  and. 
while  finding  that  the  commerce  is  rapidly 
extending — while  new  sources  of  trade  are 
gradually  opening  up  with  various  portions 
of  the  world — and  while  a  more  healthy 
tone  is  being  imparted  to  our  staple  trade, 
the  linen  manufacture,  it  must,  nevertheless, 
be  admitted  that  the  sanitary  condition  of 
the  operativai,  even  while  employed  in  the 
works,  has  been  hitherto  held  in  too  little 
estimation  by  many  of  those  best  entitled  to 
preserve  the  health,  as  well  as  the  morals, 
of  the  working  population.  The  want  of 
snflicient  ventilation  In  very  many  of  our 
great  manufiMstories  has  been  lamentably 
experienced  as  well  by  the  employed  as  the 
employers.  Our  attention  has  beev;  forcibly 
drawn  to  this  important  sabjeel  by  having 
inspected  an  extensive  ilaz-spinniog  mill, 
which  is  now  in  progress  of  erection  on  the 
ground  at  Milewater,  the  property  of  Messrs. 
J.  Rowan  and  Sons.  An  entirely  new  sys- 
tem of  ventilation  has  been  diseovered  by 
these  practical  engineers,  and  is  now  in  the 
oonrse  of  being  adopted  in  their  new  eon- 
oern— a  sketch  of  which  Mr.  Pulton,  the 
contractor  of  the  works,  kindly  laid  before 
us.  The  whole  application  of  the  system 
is  partly  confined  to  the  rows  of  hollow 
columns  which  support  the  floors  of  the 
building.  A  sufficient  opening  is  made  near 
the  upper  part  of  the  column  to  admit  a 
ventilator,  which  is  placed  in  a  position  to 
receive  a  portion  of  the  fresh  air  constantly 
supplied  by  the  outer  door  of  the  building. 
The  columns  are  placed  directly  one  above 
the  other  (as  is  the  case  in  other  mills),  so 
as  to  form  a  complete  funnel,  carrying  off 
all  foul  evaporations  at  top  of  the  mill, 
while  the  columns  are  so  constructed  that, 
on  the  upper  extremity  of  each,  a  trumpet- 
shaped  conveyancer  attached  completes  the 
apparatus,  and  will,  when  carried  out,  per- 
form the  most  perfect  ventilation  beyond 
the  possibility  of  failure.  In  addition  to 
the  above  are  ventilators  placed  at  the  top 
of  each  window,  iniide,  acting  independently 
of  the  central  colamna,  on  a  new  principle, 
which  conducts  the  evaporation  at  once  from 
the  room  in  which  it  is  placed,  by  a  funnel 
being  built  in  the  wall,  wheuoe  it  is  dis- 
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charged  benetfth  the  window-till  of  the  next 
story.  In  this  Tentilator,  which  extendi 
acrof  s  the  whole  breadth  of  window*  is  a 
moTcable  Talre,  wliich  ii  worked  like  the 
throttle-TalTC  of  a  Bteam  engine,  and  can  be 
let  at  pleasure  by  a  cord  being  attached  to 
it.— 7%e  Northern  Whig. 

[Meiin.  Rowan  md  Soni'  plan  of  ventila- 
tion is  Tery  scientifically  conoeiTed,  and 
weU-deaenres  to  be  oniTemUy  adopted,— 

Sd*  m.  m«3 


POWNALL's  PATVlfT  FASSlMQlft 


[Patent  dated  NoTember  17, 1849.  Patentee  C.  /. 
PownaU,  Esq.  Specification  Eniolled  May  11, 
1850.] 

The  more  oeitain  persona  ean  be  of 
pooketiDg  the  entire  net  returns  from 
any  adTenture  or  ipeeulation  in  whieh 
their  capiud  is  embarked-^the  smaller 
the  deductions  they  have  to  make  for 
sneh  incidents  as  peeulation  of  serTsnts, 
bad  debts,  errors  of  account,  &e. — the 
more  cheaply,  of  course,  they  must  be 
able  to  afford  the  use  of  that  capital,  and 
the  greater  must  be  ^he  advantage  con- 
ferred on  the  public  by  their  enterprise. 
Theatrical  property  is,  proverbially,  the 
worst  of  aU  sorts  of  property,  though 
the  prices  of  admission  have  at  all  times 
been  high ;  but  Grarrick  was  wont  to  say, 
that  **  were  it  not  for  the  trouble  they 
had  to  keep  the  treasury  honest,  they 
might  reduce  the  prices  one-half,  and 
grow  rich."  So'also  with  cab  and  om- 
nibus property :  although  all  the  world 
now-a-days  rides,  nobody  ever  hears  of 
a  cab  or  omnibus  proprietor  makine 
money — a  thing  whicn,  of  course,  could 
not  be  in  the  ordinary  course  of  affairs, 
•  if  the  tribute  of  all  the  world  went 
where  it  ought  to  do.  The  object  of  the 
invention  we  have  now  to  introduce  to 
our  readers  is,  to  put  an  end  to  these 
serious  drawbacks  on  the  investment  of 
capital  in  that  numerous  class  of  under- 
takings of  which  theatres  and  public 
conveyances  are  prominent  examples; 
and  this  we  think  it  will  do  most  effeo- 
tually.  The  principle  of  the  invention 
consists  in  '*  causing  the  entrance  of 
every  person  into  or  upon  a  carriage  or 
other  conveyance,  or  into  or  upon  any 
passage  way,  to  complete  an  electric  cir- 
cuit or  connection  with  a  voltaic  battery 
suitably  placed,  and  such  completion  of 
the  eironit  to  aotnate  a  system  of  wheel- 


work  and  numbering  index  oonneeted 
therewith,  whereby  tS$  /act  of  such  en- 
trance,  and  atigf  number  of  entramcee^ 
will  be  unerringly  aecertamed  and  re- 
gUtered"  The  foUowins  details  we 
extract  from  Mr.  Pownafi's  specifiea- 
tion: — 

The  figurss  amMxed  rspreient  tids  Invsa- 
tlon  as  applied  to  an  oaudbns. 

1^.  1  Is  a  plan  of  the  hind  stap  ia  an 
axpraded  statet  fig.  8  eshlbitB  an  oi^  view 
of  it,  and  figs.  S  and  4  are  eraas  seettoBs  of 
it  in  different  positions.  It  ooosistB  of  twa 
leaves  or  platforms,  H,  T,  plaeed  one  above 
the  other.  The  under  leaf  (H)  is  conneoM 
to  the  floor  of  the  hinder  part  of  the  omni- 
bus by  brackets  or  stays,  G6,  and  remains 
always  in  a  fixed  position  with  relation  to 
the  body  of  the  carriage.  The  upper  leaf, 
I,  being  that  on  wMch  the  passenger  treads 
is  connected  to  the  nnder  leaf  by  hinges. 
K  ^ ,  K',  are  two  steps,  or  bands  of  metal,  one 
affixed  to  the  upper  leaf  I,  the  other  to  te 
under  one  H,  and  which  ocenpy  poaitioBS 
immediately  opposite  to  each  other,  so  that 
wlien  the  two  leaves  of  tlie  step  are  prsssed 
together  these  metal  bands  come  in  oontasS. 
LL  are  springB,which  are  interpoeed  betwesn 
H  and  I,  and  serve  to  keep  the  metal  hands, 
K^  K?,  from  coming  in  contact  unless  wliai 
some  weight,  such  as  that  of  a  person  of 
average  weight  treading  upon  it  bringa  them 
together.  MM  are  wires  which  lead  from 
the  bands  K^  K>,  to  a  galvanic  battenr  K, 
placed  immediately  under  the  floor  of  tii« 
carriage,  or  in  any  other  convenient  part. 
R  is  Sie  registering  apparatus,  wldch  occu- 
pies a  position  alongside  of  the  battery. 
Fig.  5  is  a  front  riew  of  the  battery  and 
registering  apparatus;  flg.  6  is  a  back  view 
of  the  registering  apparatus  on  an  enlarged 
scale.  Kk  is  a  syiiem  of  wheal  or  eloek 
work ;  BB,  a  ratchet  wheel ;  D,  a  piece  of 
steel,  and  E  an  eieetro*magnet,  composed 
of  a  piece  of  soft  iron  endoMd  ia  a  hdiz  of 
wire.  The  aetion  of  the  apparatoa  Is  as 
follows : — Every  time  a  person  treads  upon 
the  upper  leaf  of  the  step,  the  two  bands, 
K^  and  K?  are  brought  into  contact,  and  a 
metallic  circuit  completed  in  connection 
with  the  battery  N.  The  current  flowing 
through  the  electro -magnet  £,  attracts  to  ft 
the  piece  of  steel  D,  which  in  its  turn  caasea 
the  pallet  C,  to  push  round  the  ratdiet 
wheel  one  tooth,  which  movement  of  the 
ratchet  wheel  is  transfMrred  to  the  index- 
hand  F,  of  the  numbering-dial  R,  and 
causes  It  to  move  forward  one  dIvisioB  ;  of 
course  the  moment  the  pressure  Is  removed 
from  the  step  of  the  omnibus  the  cireait  Is 
broken,  and  the  apparatus  ceases  to 
As,  however,  the  eadfes,  at  wall  as  ant 
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of  patMDgen  matt  necessarily  be  thus  re- 
tarded, the  index  will  mark  doable  the 
•ctaal  number  of  passeoj^rs  to  be  accounted 
for. 

In  the  engrafing,  fig.  5,tLe  dial  is  shown 
as  calculated  to  indicate  from  1  to  5,000, 
bj  the  employment  of  two  hands,  one  of 
which,  F,  is  connected  to  the  first  motion 
of  the  instrument,  and  indicates  from  1  to 
160,  and  the  other,  f^  is  connected  to  the 
second  motion  of  the  instrument,  moving 
orer  one  diTision  only  for  each  entire  revo- 
lution of  the  other  hand,  and  thus  indicating 
hundreds  and  thousands.  To  guard  against 
the  fraudulent  insertion  of  any  substance 
between  the  under  and  upper  leayes  of  the 
step  with  a  view  to  prevent  the  bands  coming 
together,  the  space  between  the  two  leaves 
should  be  inclosed  all  round ;  and  to  prevent 
also  two  persons  pressing  on  the  step  at 
one  time,  in  which  case  the  entrance  of  one 
only  would  be  registered,  the  step  should 
either  be  made  narrow,  so  as  to  render 
this  impracticable,  or  have  guards  or  fenders 
on  each  side,  with  such  interval  only  be- 
tween as  would  allow  the  passage  of  but  one 
person  at  a  time.  A  guard  is  also  at- 
tached to  the  lower  part  of  the  door  (see 
fig.  7),  which  covers  the  step  when  the  door 
is  closed. 

Steps  of  the  same  construction  as  that 
before  described,  and  connected  in  like  man- 
ner to  the  battery,  may  be  made  use  of  for 
the  ascent  to  the  roof  or  outside  of  the 
omnibus. 

Moreover,  instead  of  the  numbers  being 
indicated  upon  a  dial,  they  may  be  marked 
by  the  decomposition  of  some  chemical  sub- 
stance on  paper  or  doth,  or  by  a  marking 
point  upon  paper ;  in  which  cases  the  strip 
of  paper  or  cloth,  or  other  substance 
will  require  to  be  kept  in  motion,  that  the 
marks  may  fall  upon  separate  portions  of  it, 
and  not  always  on  the  same  place.  Fig.  8 
is  a  front  elevation,  and  fig.  9,  a  plan  of 
machinery  suitable  for  the  purpose.  A  A  is 
a  case  containing  a  set  of  clockwork  actuated 
and  put  in  motion  by  a  main  spring  of  the 
usual  construction.  ^^^  B',  are  two  rollers 
affixed  to  the  outside  of  the  frame  of  clock- 
work, and  put  in  motion  by  the  train  of 
wheels  CC.  The  paper,  or  cloth  to  be 
marked  is  wound  upon  the  roller  B^,  and  as 
it  is  unwound  is  received  upon  another 
roller  B'.  D  is  an  electro-magnet  com- 
posed of  a  piece  of  soft  iron  enclosed  in  a 
helix  of  wire ;  E,  a  bent  lever,  which  has  its 
axis  in  the  bracket  F ;  at  its  upper  end  it 
carries  a  piece  of  steel,  £^,  and  at  its  lower 
end  a  marking  point,  or  pencil,  F^,  imme- 
diately beneath  which  there  is  a  roller  T, 
over  which  travels  a  ribband  of  the  paper, 
or  other  substance  which  is  to  be  marked. 
When  the  electro-magnet  D  is  excited  by 


the  flow  of  the  electric  current,  as  at  eseh 
completion  or  making  of  the  circuit  as 
before  explained,  then  the  piece  of  steel, 
£^,  placed  on  the  end  of  the  bent  lever  E 
is  attracted  towards  the  eleetro-maguet,  and 
for  the  time  it  is  so  attracted,  keepe  the 
point  or  pencil  in  contact  with  the  ribband 
of  paper  underneath  which  is  to  be  tn»rV^^ 
and  as  that  ribband  is  kept  by  means  of  the 
clockwork  constantly  passing  firom  off  the 
one  roller  on  to  the  other,  each  "  make*'  and 
*'  break"  of  the  circuit  will  thus  cause  a 
distinct  mark  or  trace  to  be  left  upon  tfas 
paper. 

I  give  no  preference  to  any  subatmnce  by 
which  the  paper  or  cloth  may  be  saturated  for 
the  purpose  of  being  decomposed  by  means 
of  the  electric  current,  as  tliere  are  many 
well  known  substances  which  will  answer 
the  purpose,  and  are  already  in  use  in  tde- 
graphic  arrangements. 

Apparatuses  of  either  of  the  sorts  before 
described  may  be  used  in  connection  with 
passage  ways  of  all  descriptions— such  as  pub- 
lic gardens,  landing  piers,  toll-paying  bridges, 
&c  All  that  is  necessary  is,  that  the  persons 
traversing  these  passage  ways  should  be 
obliged,  in  doing  so,  to  tread  upon  movable 
platforms,  or  to  pass  through  wickets  or 
turnstiles  connected,  as  before  described, 
with  an  electric  battery  and  registering  ap- 
paratus. (For  claims,  see  an/e,  psge  416.) 


SUGOB8TI0K8  VOB  TBI  XMPAOTKliBlIT  OV 
NAVAL  6UNMKRT. 

Sir,->In  Number  1390  of  the  Me- 
cAantes'  Jlfo^aztne,  it  appears  Uiat  Sir 
Samuel  Bentbam  had,  auring  tlie  long 
period  of  thirty- live  years,  repeatedly 
proposed  experiments  and  urged  the 
need  of  them,  in  regard  to  some  of  the 
fundamental  particulars  on  which  the 
efficiency  of  naval  armaments  depends — 
*'  not  partial  experiments,  but  based  on 
general  prlDciples."  On  no  one  parti- 
cular had  he  more  urgentiy  and  repeat- 
edly exhibited  the  need  of  such  experi- 
ments than  on  that  of  armament ;  sereral 
successive  Lords  of  the  Admiralty  coin- 
cided with  him  in  opinion,  but  varioos 
circumstances  prevented  the  adoption  of 
the  experiments  he  proposed — ^tbe  chief 
obstacle  having  been,  that  the  proTiding 
of  naval  ordnance  is  not  entrusted  to  the 
Department  of  the  Navy,  but  to  that  of 
the  Ordnance  ;  hence  the  circuitous  and 
formal  modes  of  communication  between 
the  Admiralty  and  Ordnance  Boards 
formed  a  bar  to  concerting  together 
the  minutic  of  experiment.    Sir  sStmuel 
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himielf,  it  must  be  said,  from  the  time 
of  his  appointment  of  Inspector  General 
of  Naval  Works,  uniformly  received  from 
the  Ordnance  Department  the  most  cor- 
dial and  courteous  co-operation ;  but  it 
was  as  an  individual,  entrusted  indi- 
viduallv  with  a  duty,  that  the  inter- 
course  had  place  on  his  part,  free  from 
the  shackles  of  official  forms. 

In  the  hope,  from  time  to  time,  that 
at  least  some  of  the  requisite  experiments 
would  be  determined  on.  Sir  Samuel  at 
different  periods  noted  points  to  be 
ascertained.  The  following  paper  has 
been  extracted  from  his  nolanda  on  the 
subject. 

Many  of  the  experiments  indicated, 
and  desiderata  to  be  obtained,  seem 
purely  of  a  mechanical  nature,  and  there- 
fore may  be  worth  the  attention  of  your 
mechanical  readers;  your  metallargical 
ones  will  also  find  matter  for  their  con- 
sideration. It  can  hardly  be  forgotten 
that  the  carronade  was  the  invention  and 
production  of  the  private  company  from 
which  it  took  its  name,  and  some  of  the 
experiments  indicated  might  lead  to  its 
reinstatement  in  the  navy,  though  it  be 
not  now  in  fashion.  Some  of  the  expe- 
riments seem,  it  is  true,  to  require  such 
facilities  as  are,  perhaps,  only  to  be  found 
in  great  ordnance  establishments;  yet 
many  others  admit  of  being  made  by 
private  persons — nay,  in  a  rooai,  as  Sir 
Samuel  has  said.  Indeed,  from  prin- 
ciple, he  advocated  and  practised  the 
making  first  experiments  on  a  small 
scale,  so  that,  with  little  expense  of  cash 
or  trouble,  indications  might  be  obtained 
of  particulars  worthy  of  further  investi- 
gation. 

Extracts  from  Sir  Samuel  Bentham*s 
Papers, 

Attention  having  of  late  been  much 
directed  to  the  amelioration  of  the  mode 
of  arming  our  vesseb  of  war,  some  great 
improvements  have  in  consequence  been 
introduced,  but  much  remains  yet  to  be 
done,  more  particularly  as  steam  navi- 
gation must  give  rise  to  a  variety  of  new 
evolutions  in  naval  warfare,  and  must 
call  for  considerable  deviations  from 
established  practice. 

In  projecting  improvements,  it  can- 
not but  be  useful  to  regard  them  under 
two  general  divisions— -namely,  improve- 
ments that  aim  at  perfection ;  improve- 
ments that  have  for  their  object  the 


making  the  best  use  of  the  immense  and 
costly  stock  the  nation  already  possesses 
of  vessels,  guns,  carriages,  and  their 
several  appendages. 

As  to  improvements  aiming  at  per* 
fection,  my  experience,  joined  to  the 
rationale  of  the  snbiect,  enable  me  to 
assert  that  a  series  of  scientific  experi- 
ments are  wanting  as  regards  the  missile 
itself,  the  gun  which  throws  it,  the  ap- 
paratus which  supports  and  points  the 
gun ;  in  short,  every  part  of  the  whole 
apparatus,  including  the  vessel  itself. 
Until  these  shall  be  made,  no  rules  for 
general  observance  can  be  laid  down  on 
good  grounds.  The  requisite  experi- 
ments are,  however,  neither  difficult  to 
devise  or  carry  on,  nor  costly,  consider- 
ing their  importance,  nor  temous  in  ex^ 
cution. 

In  regard  to  the  better  application 
of  the  naval  stock  we  already  possess, 
our  experience,  and  the  fiscts  already 
known,  might  enable  very  great  im- 
provements to  be  made  in  the  application 
of  that  stock. 

It  is  known  that  the  larger  and  the 
heavier  be  a  shot,  the  farther  it  will  go, 
and  that  when  it  strikes  against  an  object, 
the  greater  will  be  the  havoc  made ;  this 
points  to  the  introduction  of  ordnance  of 
greater  calibre  than  is  customary  in  naval 
equipment,*  but  also  to  the  uselessness 
of  the  greater  part  of  our  existing  stock; 
yet  that  stock  is  of  too  much  value  to  be 
thrown  away.  What  part  of  it,  then, 
could  be  advantageously  still  employed 
in  naval  warfare  f 

Experience  teaches  us  that  a  hall 
thrown  from  a  32- pounder,  nay,  even 
from  a  24-pounder,  if  striking  at  an 
angle  not  very  oblique,  is  capable  of 
penetrating  and  passing  through  the  side 
of  the  larffest  vessels,  as  they  have  been 
hitherto  built.  Experience  has  also 
taught  us  that  a  shot  thrown  from  ord* 
nance  of  lesser  calibre,  up  to  12  or  even 
18-pounders,  seldom,  if  ever,  passes 
through  the  sides  of  vessels  of  the  larger 
descriptions;  but  that  if  a  ball,  firom  even 
an  18- pounder,  strikes  it,  the  shot  re- 
mains imbedded  in  the  ship's  side,  with- 
out doing  material  injury:  thus  it  is 
indicated  that,  so  long  as  ships  remain 
of  their  present  thickness,  we  may  safely 


*  This  VM  written  about  the  year  ISSO ;  since 
that  time,  ordnance  of  very  large  calibre  has  been 
extensively  Introdaced  for  the  aimament  of  ships 
of  war. 
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eontinue  the  uie  of  our  great  stock  of 
92- pounders  for  naval  warfare  generally, 
and  even  of  24-poundera  for  many  pur- 
poses. Our  lighter  pieces  can  only  be 
adrantageously  employed  for  such  pur- 
poses against  an  enemy's  men  on  deck^ 
or  asainst  boats.  It  must  be  remem- 
bered in  regard  to  all  armaments,  when 
looked  to  in  the  gross,  that  their  extent 
must  be  limited  by  the  amount  of  money 
that  can  be  bestowed  upon  them :  on 
this  aeoount,  a  primary  object  is  to  make 
the  most  of  the  mat^riS  of  the  navy 
which  we  already  possess,  although  that 
may  not  be  the  best  known. 

As  to  improTements  aiming  at  per- 
fection, and  the  need  for  experiments  on 
which  to  ground  them,  the  diflPerent 
proportions  in  the  length  and  weight  of 
artillery  on  board  ship  may  serve  as  an 
example ;  for  instance  ***  :*  these  seve- 
ral proportions  cannot  all  be  right,  nor 
do  tney  vary  according  to  any  real  parti- 
cular purpose,  since  mortars  that  are 
intended  to  throw  shot  further  than  any 
other  piece  of  ordnance,  are  the  shortest 
of  all  pieces  of  artillery. 

In  making  experiments  on  ord- 
nance, the  gunpowder  should,  for  all  of 
them,  be  of  the  same  kind ;  and  on  each 
different  day  means  should  be  taken  to 
ascertain  that  the  powder  has  not  suffered 
deterioration  in  quality  from  exposure  to 
a  moist  atmosphere  or  otherwise. 

Mueb  inaccuracy  in  experiments 
has  been  said  frequently  to  arise  from 
the  inequality  of  the  balls  employed. 
Care  should,  therefore,  be  taken  to  weigh 
and  gauge  all  the  balls  made  use  of. 

In  all  experiments  with  guns,  one 
cause  of  great  inaccuracy  has  generally 
been  overlooked— that  of  the  degree  of 
heat  of  the  gun ;  on  this  account,  it  would 
be  desirable  to  make  many  experiments 
with  small  guns,  capable  of  being  ma- 
naged in  a  room  even,  and,  after  every 
explosion,  to  immerse  the  gun  in  water, 


*  Th«  insUnect  adduced  by  Sir  Ssmuel  are  omit- 
tedt  at  not  referring  to  ships  of  the  present  day ; 
but  that  differences  of  the  same  kind  still  continue 
is  abundantly  proYcd  by  documents  published  with 
the  Report  of  the  Select  Committee  on  Navy  Esti- 
mates, 1848.  Page  719  gives  "  An  Account  of  Ord- 
nance Stores  for  an  80-gun  Ship,"  among  which  are 
8-inch  guns  of  9  feet  long,  65  cwt.  each ;  32-pounders 
of  three  different  lengths  and  three  diff*erent  weights 
—some  of  9h  feet  long,  56  cwt.,  others  of  9  feet  lonpr, 
60  cwt.,  and  the  third  variety  8  feet  long,  and  no 
more  than  42  ewt.  Surely  they  "cannot  all  be 
right."  The  S>lnch  gun  is  not  so  long  at  tha  longest 
SS-poonder,  It  may  be  observed. 


or  to  bring  it  by  some  other  meaiis  back 
to  the  same  temperature  it  was  of  at 
first. 

The  impioveiaeBts  that  may  be 
hoped  for  m  guns  themselves,  are  ia 
point  of  1st,  material ;  2nd,  of  form  as 
to  throwing  the  shot ;  Srd,  of  the  cham- 
ber; 4th,  as  to  thickness  of  the  parts 
respectively,  proportioned  to  the  strains 
respectively  upon  them ;  5th,  in  weight, 
by  the  absence  of  all  superfluous  parts, 
and  by  abandonment  of  supenlnoua 
length. 

In  point  of  material,  the  desiderata 
are,  that  it  should  be  that  of  which  a 
given  weight  should  be  of  the  greatcH 
strength,  subject  to  the  eoonomical  con- 
sideration of  comparative  cost,  and  that 
it  should  not  be  liable  to  deterioration  by 
rust  or  other  ohemieal  decomposition,  or 
by  abrasion. 

Query. — Can  wrought  iron  be  manu- 
factured at  a  price  which  should  plaae 
it  in  competition  with  oast  iron  for  laige 
guns  ? 

Can  wrought  iron  be  connected  with 
cast  iron  in  fusion,  so  that  the  oast  iron 
shall  not  break  from  the  wrought  ? 

Can  iron  guns  be  lined  with  a  metal 
not  liable  to  rust,  as  copper  or  bras«| 
either  cast  in,  or  put  in  as  a  tube,  and 
pressed  in  in  vacuo,  or  braied  or  soldered 
mP 

What  would  be  the  coat  of  east  steel 
for  guns  ? 

By  my  experiments  in  Portamontk 
Dockyard,  the  good  effeot  of  hammering 
a  metal  after  it  is  east  has  been  proved ; 
and  this  not  only  in  the  instanoe  of 
pure  copper,  but  of  the  mixed  metals 
used  for  guns ;  the  strength  of  the  metal 
has  thereby  been  increased  a  third,  yet 
it  does  not  appear  that  any  improvement 
has  been  made  in  eonsequenoe  in  the 
manufacture  of  guns. 

Query. — How  much  would  the  strength 
of  the  gun  be  inereased  by  hammering 
it,  and  that  in  respect  of  the  differeat 
metals  of  which  it  might  be  made,  and 
in  proportion  as  percussion  might  have 
been  given  by  a  large  or  a  small  ham- 
mer, and  by  blows  more  or  less  rapidly 
reiterated  ? 

2ndly.  As  to  the  form  of  gun  best 
suited  for  throwing  the  shot 

It  may  be  assumed  that  the  length  oi 
the  gun  should  be  sufficient  to  afford 
space  for  the  decomposition  of  the  whole 
of  the  charge  of  powder  before  the  skat 
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should  quit  the  bore;  but  that  there 
should  be  no  superfluous  length  of  gun 
which  might  produce  unnecessary  fric- 
tion bj  the  ball.  What  that  length  of 
gun  maj  be  has  not  yet,  howerer,  been 
aseertatned  with  accuracy,  although  ap* 
prozimations  to  it  may  be  collected 
from  experiments  already  made,  and 
from  the  experience  of  military  men  in 
actual  warfare.  In  a  fixed  battery  on 
shore  the  weight  of  ordnance  is  but  of 
litUe  importance,  but  in  a  vessel  of  war 
its  effective  force  being  in  one  respect 
limited  by  the  weight  of  the  gun  it  can 
carry,  the  weight  of  each  piece  of  artil- 
lery, eonsequently  in  a  great  degree  its 
length,  is  of  great  importance,  and 
would  well  justify  a  series  of  experi- 
ments to  asoertaln  this  point. 

Supposing  experiment  to  be  made  on 
a  32-pounder  of  the  greatest  length  that 
has  been  used,  the  bore  of  the  piece 
should  be  made  accurately  true,  shot 
should  be  provided  exactly  alike  in  shape 
and  weight,  and  the  gun  and  the  shot 
should  be  perfectly  free  from  dirt,  rust, 
or  scale. 

Each  experiment  should  be  repeated 
at  least  five  times,  even  when  the  results 
of  all  of  them  are  alike,  or  very  neariy 
alike ;  but  where  there  might  be  any 
material  diflerence  of  results,  the  num* 
ber  of  experiments  should  be  increased. 

To  ascertain  the  range  of  a  gun  of  the 
same  bore,  but  of  different  lengths,  and 
with  different  charges  of  powder,  load 
the  gun  with  different  charges  of  pow- 
der, each  different  charge  being  repeated 
at  least  five  times. 

The  range  of  the  gun  at  its  full  length 
being  thus  ascertained,  reduce  that  length 
by  two  inches,  and  repeat  the  above 
indicated  experiments.  So  continue  to 
reduce  the  length  of  the  gun  by  two 
inches  at  a  time,  repeating  the  same 
experiments  with  each  length  of  gun. 

Thus  the  most  advantageous  length  of 
pieoe  and  of  charge  of  powder  would 
be  determined. 

Combined  with  the  above  experiments 
might  be  thnt  of  different  forms  and 
lengths  of  die  chamber  of  a  gun,  but  for 
this  the  piece  must  be  prepared  so  that 
different  chambers  might  be  safelv 
affixed  to  that  part  of  the  bore  througn 
which  the  bsll  has  to  pass.  The  conver- 
sion might  be  effected  either  in  the  same 
manner  as  bayonets  are  affixed,  or  rather 
in  the  way  that  the  lids  of  east-iron 


digesters  are  made  to  be  connected  or 
disconnected  with  the  body  of  the 
digester. 

Experiments  on  the  chamber  of  the 
gun  have  already  been  made  to  a  certain 
extent,  but  not  so  as  to  be  conclusive 
either  as  to  dimensions  or  form,  on  which 
depend  the  shape  and  siie  of  the  cart- 
ridge. It  remains  to  be  ascertained  what 
length  of  cartridge  in  proportion  to 
diameter  is  most  favourable  to  the  sudden 
ignition  of  the  whole  of  the  powder, 
nhat  distance,  if  any,  should  be  left 
between  the  cartridge  and  the  shot? 
What  part  of  the  cartridge  should  be 
first  ignited. 

So  also  during  the  set  of  experiments 
as  to  length,  the  effect  of  a  diverging 
prolongation  of  the  bore  might  be  asoer- 
tained.  Mouth-pieces  of  different  forms 
might  be  attached  to  the  gun  by  either 
of  the  means  proposed  for  affixing  tiie 
chambers,  the  gun  for  these  experiments 
being  cast  with  suitable  projections  on  its 
exterior.  Thus  would  be  determined 
whether  the  bore  at  the  muxzle  should 
terminate  parallel ,  or  expand  tangent 
fashion. 

4thly.  As  to  thickness  of  the  parts  of 
a  gun  respectively  proportioned  to  the 
strains  respectively  upou  them.  To 
determine  in  what  proportion  thickness 
of  the  piece  should  aiminish  towards  the 
mussle,  and  of  what  thickness  it  should 
be  from  the  breech  to  the  mussle,  have  a 
piece  of  ordnance  prepared  of  the  length 
and  form  which,  by  the  preceding  ex- 
periments, has  been  found  the  most  ad- 
vantageous, but  of  the  greatest  Uiiekness 
of  metal  that  is  ever  employed  :  experi- 
ment on  this  piece,  to  ascertain  the  requi- 
site thickness  of  parts  of  it  by  diminish- 
ing its  thicknees  a  very  little  at  a  time, 
and  for  very  short  lengths  at  onoe,  and 
so  sueceisively  along  the  whole  length  of 
the  piece,  firing  off  the  gun  with  the  full 
charge  of  powder  md  shot  on  each 
oeeasion  that  thickness  of  metal  has 
been  diminished ;  snd  so  on  tUl  the  pieoe 
hursts. 

When  the  least  thickness  of  metal 
that  will  resist  the  charge  has  been  ascer- 
tained, it  would,  it  is  true,  be  proper  to 
give  an  extra  thickness  for  the  sake  <^ 
seouritv ;  but  although  the  degree  of  that 
extra  thickness  must  necessarily  be  arbi- 
trary, still  it  would  be  an  arbritrariness 
grounded  on  accurate  data.  Guns  for 
sea  service  should  be  proved  with  one 
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shot  more  than  is  permitted  to  be  used 
in  them. 

Improvements  desirable  in  regard  to 
round  shot  are  Ist.  That  they  should 
fit  more  accurately,  so  as  to  diminish 
windage.  2ndly.  That  they  should  be 
less  liable  than  at  present  to  rust,  and 
thereby  continue  of  the  proper  sise. 
3rdly.  That  they  should  be  heavier,  so 
as  to  acquire  more  momentum  with  the 
same  quantity  of  powder. 

The  consequence  of  windage  is  well 
known  to  be  that  of  greatly  diminishing 
the  efficiency  of  a  piece  of  ordnance,  yet 
the  amount  of  this  mischief  has  neither 
been  sufficiently  ascertained  nor  guarded 
against.  1st.  To  ascertain  the  exact  effect 
of  it,  shot  might  be  prepared  with  means 
of  giving  three  difierent  diameters,  as  by 
a  wrapping  of  lead  or  of  woollen. 

(  To  be  cotitinued.) 


QUEEN'S  BENCH. 
5M  Jwe,  1850. 


THB  QUBBN  V.  BTOCKER  AND  BBTT8. 


This  was  a  tcirefaeioi  out,  of  Chancery, 
against  the  Defendants,  Wm.  Betts  and 
iJez.  Southwood  Stocker,  to  repeal  a  patent 
granted  to  them  jointly,  30th  December, 
1844,  for  their  invention  of  '*  Improvements 
in  bottles,  jars,  pots,  and  other  similar  ves- 
sels, and  in  the  mode  of  manufacturing, 
stoppering,  and  covering  the  same." 

Each  of  the  Defendants  appeared  in  par- 
snance  of  the  writ,  and  the  Defendant,Betts, 
pleaded  in  abatement  the  misjoinder  of  the 
Defendant,  Stocker,  who,  it  was  alleged,  had 
assigned  all  his  interest  in  the  patent  to  the 
Defendant  Belts,  and  therefore  ought  not  to 
have  been  made  a  party  to  the  suit ;  and  for 
this  reason  the  Defendant,  Betts,  by  his  plea, 
prayed  judgment  if  he  should  be  compelled 
to  answer  the  f etre  fmeiot. 

To  this  plea  there  was  a  demurrer  on 
the  part  of  the  Crown ;  and  the  case  having 
been  removed  into  this  Court  for  judgment, 
came  on  to  be  argued  this  day. 

The  Attorney -General  and  Mr.  Hind- 
march  appeared  for  the  Crown,  and  Mr. 
Webster  appeared  for  the  Defendant,  Betts. 

For  the  Crown,  it  was  contended  that  the 
object  of  the  scire  facias  was  to  repeal  a 
patent  granted  to  two  persons,  and  as  the 
Crown  knew  nothing  of  the  assignments 
made  by  patentee!,  the  only  course  to  be 
adopted  was  to  make  each  patentee  a  party, 
— that  it  was  alleged  in  the  writ  that  the 


Crown  had  been  deceived  in  making  the 
grant,  and  it  was  therefore  necesoary  that 
each  patentee  should  be  a  party,  so  that  he 
might  have  an  opportunity,  if  he  pleased, 
either  to  answer  the  matters  alleged  in  the 
writ,  or  to  disclaim  all  interest  in  the  patent. 
Several  other  objections  to  the  plea  were 
mentioned ;  upon  which,  however,  it  became 
unnecessary  for  the  Court  to  give  judgment 

For  the  Defendant  it  was  admitted,  that 
there  was  no  precedent  for  sudi  a  plea ;  but 
it  was  contended  that  the  making  any  person 
who  has  ceased  to  have  any  title  to  the 
patent  a  Defendant  in  the  suit,  might  be 
productive  of  serious  injury  to  the  Defend- 
ant really  entitled,  and  that  the  Crown  hav> 
ing  now  notice  of  the  assignment,  ought  to 
be  compelled  to  sue  out  a  fresh  writ  agunst 
him  alone. 

Several  authorities  having  been  cited  on 
both  sides, 

The  CouKT,  without  hearing  the  Attorney- 
General  in  reply,  gave  judgment  for  the 
Crown ;  and  said,  that  it  being  admitted  that 
there  was  no  precedent  for  such  a  plea,  it 
was  for  the  defendant  to  show  it  to  be  good 
in  prindple,  which  had  not  been  done.  That 
the  Queen,  having  granted  the  patent  upon 
the  joint  application  of  the  two  Defendants, 
had  a  right  in  such  an  action  as  this,  whiefa 
is  brought  for  the  benefit  of  the  public,  to 
call  upon  each  of  the  Defendants  to  show 
caose  why  it  should  not  be  repealed. 

The  Defendant  was  ordered  to  answer  the 
writ  within  eight  days. 

Phillips's  fikb  annihilatob.. 

Sir, — I  was  mneh  concerned  to  see,  by  a 
note  in  your  last  Number  (page  436),  that 
the  Fire  Annihilator  Company  have  de- 
nounced the  article  in  your  lS97th  Number 
as  **falic,^^  and  therefore  "  unfairly  preju- 
dicial to  their  interests." 

On  making  further  inquiries,  I  am  sorry 
to  find  that  there  are  some  inaccuracies  in 
my  former  statement,  which  I  regret  ex- 
ceedingly, as  I  would  not  willingly  misre- 
present anything.  That  the  experiments 
which  1  described  took  place,  and  that  the 
annihilator  in  each  case  proved  a  fmimrOf 
are  facts  which  I  am  prepared  to  authenti- 
cate if  needful. 

I  was  in  error,  however,  in  supposing  that 
the  experiments  were  conducted  by  Mr, 
Phillips  ;  the  fact  being  that  the  trials  were 
made  by  purchasers  of  the  Annihilators  who 
were  desirous  of  testing  their  capabilities 
for  themselves. 

The  Company  say  (probably  with  much 
truth)  that  the  fires  kindled  were  much  toe 
large  for  the  apparatus  employed,  a  mistake 
into  which  the  parties  may  have  been  led 
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by  the  **  ovenoheiminff  power*'  ascribed  to 
the  Annihilaton  ia  the  Company's  pro- 
spectus. 

I  am,  Sir,  yours,  Sw.,, 

Anti-Combustible. 


8PBCIFI0ATI0N8  OV  ■NeLISR  FATBNTS  BN- 
ROLLBD  DURING  THB  WBBK  BNDINO 
MAT  30th,  1850. 

Louis  Napolbok  Lb  or  as,  formerly  of 
Paris,  but  now  2,  Tenison-street,  Lambeth, 
C.E.,  Surrey.  .Fbr  improvemeutt  m  the 
sepm'tttUm  and  dUbrfeeiUmof  feeal  matters, 
m  the  nummfaeture  qf  manure,  and  in  the 
apparatue  employed  therein.  Patent  dated 
NoTember  30,  1849. 

The  improvements  sought  to  be  secured 
under  this  patent  embrace : — 

1.  Several  constructions  of  fixed  and 
moveable  water  closets  for  effecting  the 
separation  of  the  solid  from  the  liquid  por- 
tions of  feoil  matters  by  opposing  to  their 
passage  a  series  of  curved  surfaces,  which 
are  so  arranged  and  combined  that  the  ten- 
dency of  the  liquids  to  run  down  the  curved 
surfaces,  and  of  the  solids  to  take  a  direct 
course,  will  cause  them  to  separate,  and  be 
received  into  distinct  vessels. 

2.  Various  modes  of  construeting  and 
combming  a  self-acting  disinfeiBting  liquid 
or  powder  case  with  fixed  and  moveable 
water  closets,  so  that  the  closing  or  opening 
of  the  door  or  seat,  or  the  depressing  of 
a  step,  will  cause  a  snifieient  supply  of  the 
disinfeeting  agent  to  be  discharged  on  the 
fecal  substances  almost  contemporaneously 
with  their  deposit. 

3.  A  peculiar  construction  and  arrange- 
ment of  apparatus  in  combination  with  a 
wagon  for  emptying  the  receivers  of  fecal 
matters  of  their  contents  and  transporting 
them  to  any  required  distance  in  which  the 
air-pump  for  creating  the  vacuum  in  the 
wagon,  to  exhaust  the  fecal  matters  into  the 
latter,  is  worked  by  the  rotation  of  the  axle 
of  the  wagon  itself.  And  also  in  combina- 
tion with  this  wagon  a  peculiar  construction 
of  valve,  through  which  the  fecal  matters 
pass,  wldeh  has  for  its  object  to  prevent  the 
escape  of  any  portion  of  them,  and  un- 
pleasant smell. 

4.  Various  disinfecting  compounds. 

5.  The  manufacture  of  a  manure  resem- 
bling guano  in  its  fertilizing  qualities,  which 
is  applicable  to  calcareous  and  alluvial  soils, 
and  which  the  patentee  calls  urban  guano. 
It  is  composed  of  200  lbs.  of  bestial  dung  ; 
100  lbs.  of  road  scrapings,  or  street  sweep- 
ings; 100 lbs.  of  marl;  100 lbs.  of  fecal 
•nbstances;  100  lbs.  of  the  residuum  from 


the  manufacture  of  schistut,  or  of  peat, 
turf,  or  wood  charcoal,  ground  to  powder- 
or  of  soot ;  20  lbs.  of  marine  salt ;  15  lbs. 
of  saltpetre;  10  lbs.  of  alumina;  5  lbs. 
of  sulphate  of  zinc ;  and  about  10  gallons  of 
water.  The  whole  is  intimately  mixed 
together,  moulded  into  bricks,  and  dried; 
after  which  it  is  reduced  to  powder,  and 
spread  on  the  ground  when  it  rains,  at  the 
rate  of  about  60  bushels,  more  or  less,  to 
about  an  acre,  and  ploughed  in.  When 
applied  a  second  season,  about  half  the  for- 
mer quantity  is  used ;  and  if  this  be  done 
for  several  successive  years,  an  excellent 
arable  land  will  be  thereby  obtained,  which 
will  afterwards  not  require  manuring  oftener 
than  once  every  three  years. 

6.  An  arrangement  and  combination  of 
apparatus  for  filtering  sewage  waters,  in 
which  the  fecal  matters  are,  at  the  same  time 
disinfected  and  precipitated. 

7.  A  construction  of  public  urinary  and 
refuse-water  sink,  in  combination  with  an 
apparatus  for  discharging  a  liquid  disinfect- 
ing agent,  to  prevent  the  accumulation  of 
alkaline  and  fatty  deposits. 

8.  A  peculiar  construction  of  lifting  and 
forcing  pump  for  transferring  fecal  matters 
from  their  receptacles  to  a  wagon  or  cart. 

CZatiNS.— 1.  The  separation  of  the  liquids 
and  solids  of  fecal  substances  by  means  of 
certain  apparatuses ;  in  so  far  as  by  such 
apparatuses  both  projecting  and  entering 
curves  are  presented  to  fecal  matters  in  their 
passsge  from  dosets  or  drains  to  their  recep- 
tacles, and  whether  said  apparatuses  are 
used  in  combination  with  water  closets  of 
any  of  the  improved  forms  described,  or 
adapted  to  others  already  oonstructed  and 
in  use. 

2.  The  construction  of  water  closets  in  the 
different  modes  described  ;  that  is  to  say,  in 
so  far  as  regards  the  arrangements  for  dis- 
charging determinate  quantities  of  disinfect- 
ing powder  or  liquid  on  to  the  fecal  matters, 
either  in  the  pan  of  the  water  closet  or  in 
their  receiver. 

3.  A  peculiar  construction  of  lifting  and 
forcing  pump,  when  applied  to  the  trans- 
ferring of  fscal  matters  from  their  receiver 
to  a  removing  cart  or  wagon. 

4.  The  vacuum  cart  or  wagon  for  the 
removal  by  exhaustion  of  fecal  matters  from 
their  receptacle  into  an  air-tight  vessel  or 
oart ;  in  so  far  as  regards  the  application  of 
the  rotary  motion  of  the  axle  of  one  of  the 
pairs  of  wheels  to  the  working  of  the  air- 
pump  to  produce  such  exhaustion. 

5.  The  combination  of  the  peculiar  con- 
struetioa  of  air>pump  with  the  improved 
Tscunm  cart. 

6.  A  peculiar  construction  of  valve. 

7.  The  application  of  the  residual  mat- 
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ten  (whencarboniied)  from  the  mianfactaw 
of  idiifts  into  irtioiM  of  oommeroe,  sad 
oombinod  with  any  of  the  aikalino  and  Mlino 
bsMt,  and  abaortMog  materially  deieribed 
nnder  the  fourth  head. 

8.  The  nae  of  the  Tariova  oomponnda 
deieribed  nnder  the  fourth  head  of  thii 
apeiiififlation»  for  the  didnfection  of  fecal 
mattera,and  other  offeaaiTily  amelling  anifltal 
prodnetk 

9.  The  nae  and  maanfaetnre  of  the  arti- 
fioial  mannre,  deaeribed  nnder  the  fifth  heed 
of  thia  apedfication,  and  which  la  teimed 
**  nrban  gnano." 

10.  The  apparatna  lot  pnrifying  and  die- 
infecting  lewage  water,  in  the  general  ar- 
rangement and  conatmetion  thereof. 

11.  The  conatmetion  of  public  nrinariea 
and  waate.  water  ainka  in  the  manner  de- 
aeribed. 

GsoRon  Edward  DomamoRPB,  Leeda, 
York,  mannfactnrer.  Jbr  improtememU  in 
wh§el$  of  ibeomeltot  earrmgm.  Patent 
dated  December  3,  1849. 

The  running  anrfeoe  of  the  driving  wheel 
ii  composed  of  a  number  of  independent 
Uockat  which  reat  upon  a  ring  of  vulcaniBed 
India-rubber  or  other  anitablo  elaatie  nuite- 
rial.  The  blocks  are  supported  by  means 
of  bolta  attached  to  the  inside  of  the  iange, 
which  take  into  slots  in  the  sides  of  the 
Uocks  proTideu  'or  that  purpoee,  so  aa  so 
allow  them  a  certain  amount  of  play. 

CMm.— The  manufaeture  of  the  dripping 
iHieda  of  locoasoiivea  with  running  aurfeeea, 
each  oompoaed  of  sereral  separate  and  inde- 
pendnt  parte,  whereby  a  greater  aasount  of 
bearing  aurfece  la  obtained. 

Panm  Waxkbaikk,  Leeds,  York,  ma- 
chiniat,  and  John  Hethbunoton,  Man- 
eheeter.  Ar  c«rfein  teyreutmsn/f  tii 
mecAinery  /er  preparing  tmd  iphmmg  eoU 
<e»,  >K«,  mkd  other  Jfihinu  iu^ttmem. 
Patent  dated  December  S,  1849. 

These  improrements  rdate  principally  to 
certain  medianical  arrangements  for  giving 
▼ariable  speed  to  the  spindles,  in  order  that 
the  yam  may  be  sulgected  to  the  same  strain 
throughout ;  and  also  for  compenaating  for 
the  centrifugal  force  of  preascn  in  flyers. 

Bauon  Jambo  Ulbio  Stuvbimo,  Mar- 
garet-street, Cafendiah-sqnare.  J^  im- 
jpiiovemenlr  tn  ike  tmamifitthart  qf  asietree" 
^oxet  Jbr  eerrimgei,  end  of  tkt  bemrimge  qf 
the  exie$  qf  reiiwayt,  and  in  meking  if  en 
mUojf  qf  metal  ewtable  Jwr  eueh  and  Itke 
pmrpoiu.    Patent  dated  December  3,  1849. 

This  InTentioD  consiats— - 

1.  In  pouring  a  melted  soft  metal  through 
holes  in  the  box,  which,  when  cold,  oieireles 
the  axle,  and  adheres  firmly  to  the  box.  To 
provide  for  the  admission  of  some  Inbriaiting 
Bubitaace  to  between  the  axle  and  the  soft 


metal,  a  piece  of  cloth  is  previoualy  twialed 
round  a  portion  of  the  encumferenoe  of  the 
axle,  and  under  one  of  the  holes  in  the  box. 

2.  In  certain  appaiatua  for  moulding  tho 
bearinga  of  railway  axlea. 

3.  In  the  manufacture  of  the  soft  metal, 
which  is  composed  of  75  parts,  by  weight, 
of  zinc,  18  parts  of  tin,  4|  of  lead,  and  2^ 
of  antimony.  The  sine,  tin,  and  lead  are 
melted  together,  and  the  aatimeBy,  which 
has  been  previously  melted  at  a  falglier  lam- 
peratnre,  is  then  poured  in. 

The  claims  embrace  tho  improvuaaenta  aa 
described  in  the  spedication,  and  enm- 
pUfied  by  the  diawingt  wluch  aecoa^pany  It. 

CONBAD    MOMTOOMBBT,    Of    IhC   Jomj 

and  Navy  Club,  St.  James's-sqnare,  Mid- 
dlesex, Bsq.  JPbr  te^prCMaMn/e  m  irewiay, 
dietUiing,  and  reetf/ying,  Patunt  dated 
December  3, 1849. 

Claimt. — 1.  A  method  or  process  of  pro- 
paring  vegetable  substaneaa  for  the  distilla- 
tion of  alcoholic  spirit  therefvam. 

2.  A  method  of  distUting  and  raetiffiBf , 
in  80  fur  aa  regards  the  arrangementa  for 
producing  a  eonatant  drculat^  of  eald 
water  through  and  areund  the  filtering  asn- 


3.  A  method  of  rectifying  or  puitiying. 
In  so  far  as  regards  the  placing  of  the  puri- 
fying or  filtering  materials  in  a  cloae  yessel, 
with  porous  boUom,  and  foramg  the  spirit 
through  them  by  meaaa  of  hydranlie 


We  ahall  give  the  delslls  d  thia  iavoBtioa. 
with  engravfogs,  in  a  future  Number. 
Gbobob   BnoHAXAit,  Bdlnbught  cMl 


Mirat,  er  eteppen,  and  m  the  nae  qf  4eB<- 
ble  iubitaneet/or  reguiatmg  er  eiagping  ike 

qf  tnbet  mdpipee  or  ether  eeeeete. 
dated  December  3,  1849. 
The  patentee  deaeribes  and  claims — 

1 .  Several  methods  of  interpoalng  a 
brane  of  vulcanised  caoutchouc,  or  of  other 
suitable  elaatie  nmterial,  between  the  valves 
and  their  seats  or  other  snrfecea  of  eecks 
and  valves,  to  insure  a  better  contact  than 
has  hitherto  been  practieahle. 

2.  Several  eonatmctions  of  aelf-rsgv- 
lating  cocks,  whereby  the  sotion  of  a  float, 
which  is  produced  by  an  increase  of  pres- 
sure either  of  steam,  water,  or  otlier  fluid, 
will  cause  the  valve,  which  is  famished  with 
an  elastic  membrane,  as  before,  to  close  or 
open  the  paaaage,  according  to  ita  peculiar 
arrangements. 

3.  A  pressure  gauge  in  which  the  fluid, 
the  pressure  whereof  ie  to  be  aaeertained,  is 
made  to  act  upon  the  exterior  of  a  cidlap- 
sible  beg  which  is  attached  to  the  bottom  of 
a  vessd  eontainlDg  the  indicating  fluid,  aad 
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oonnected  to  a  graduated  glaiB  tube,  tip 
which  thia  flnid  will  be  forced  aceording  to 
the  amount  of  pressure  acting  upon  the  col- 
lapsible bag. 

JosBPH  Paradis,  Lyons,  F^rance,  mer- 
chant. Fbr  improvemenis  in  ik§  numu/ac- 
har€  qf  elaiiie  mattraMU,  etuhiont,  and 
p^ddinfft,  part  of  which  improveminti  are 
^gplieabU  to  othtr  p%trpotes  where  eudden 
er  eoniumoue  prenure  ie  required  to  he  ms- 
tttined  or  tranemitted.  (Being  a  commnni- 
eation.)    Patent  dated  December  3,  1849. 

This  indention  consists  in  a  peculiar  con- 
stmetion  of  spring,  which  the  patentee 
proposes  to  apply  to  the  yarions  purposes 
enumerated  in  the  title  of  his  patent.  It  is 
composed  of  a  piece  of  wire,  the  ends  of 
which  are  inserted  loosely  into  the  ends  of 
a  wooden  cylinder,  while  a  portion  of  the 
central  part  is  coiled  around  tbe  periphery 
of  the  latter,  and  the  rest  bent  into  two 
parallelograms— one  on  Mther  side  of  the 
cylinder.  The  spring  is  placed  between  two 
anrfacea,  with  the  outer  ends  of  the  paral- 
lelograms attached  thereto,  so  that  when 
pressure  is  applied,  these  ends  will  approach 
towards  each  other,  and  the  cylinder  be 
pushed  out. 

Claim. — The  peculiar  form  and  construc- 
tion of  metal  spring,  and  the  employment  of 
each  spring,  either  singly  or  in  pairs,  or  any 
mere  modification  thereof,  for  the  purposes 
to  which  it  or  they  may  be  applicable. 

William  Ecclkb,  the  elder,  and  Wil- 
I.1AM  Ecclus,  the  younger,  of  Blackburn, 
Itancashite,  cotton  spinners,  tbr  certain 
knprovemenie  in  machinery  or  apparatus 
/or  preparing ^eptmning^  and  weatring.  Patent 
dated  December  3,  1849. 

Tbe  patentees  describe  and  claim : — 

1.  Dispensing  with  the  ordinary  mechani- 
cal arrangements  for  driving  the  bobbins  in 
spinning  machines,  and  substituting  in  their 
atead  "  fly-pressers,''  which,  being  in  com- 
BBunication  with  the  material  to  be  spun, 
and  in  contact  with  the  bobbins,  impart  the 
necessary  rotary  motion  to  the  latter. 

2.  Reliering  (in  a  great  measure)  tbe 
spindles  from  strain  by  supporting  each  of 
them  in  a  step,  formed  on  the  top  of  a  pin 
projecting  from  the  bottom  rail,  on  which 
the  wharf  rcTolves  loosely.  The  spindle  is 
provided  at  bottom  with  a  clutch,  free  to 
8Ude  up  and  down,  which  takes  into  a  clutch 
box  on  the  top  of  the  wharf,  whereby  the 
rotary  motion  of  the  latter  is  communi- 
cated to  the  former.  When  it  is  desired  to 
arrest  the  motion  of  the  spindle,  the  clutch 
U  made  to  slide  upwards  out  of  the  dutch- 
box  by  the  action  of  a  forked  lever. 

3.  An  arrangement  for  driving  bobbins 
somewhat  similar  to  the  preceding,  with  the 
exception  that  the  whanres  are  keyed  on 


tubes  which  slide  orer  the  spindleii  and 

that  the  tubes  and  spindles  are  respectively 
furnished  with  feathers  and  grooves,  whereby 
the  copping  motion  wiU  ho  communicated 
by  the  rotation  of  the  parts  themselves. 

4.  Making  the  flyers  of  some  material  of 
less  specific  gravity  than  metal,  sueh  ai 
whalebone,  bone,  &c. 

5.  Dispensing  with  bobbins,  and  fbrmhig 
the  cops  on  the  bare  spindles. 

6.  A  peculiar  construction  atfd  arrange- 
ment of  throstle  frames,  in  which  the  spin- 
dles are  maintained  in  such  positiona  that 
the  lines  through  their  centres  shall  be  tin- 
gential  to  the  lower  delivering  roller. 

7.  Certain  mechanical  arrangements  for 
varying  the  angles  of  the  spindles. 

8.  The  employment  of  a  peculiarly-shaped 
cam  to  cause  the  batten  in  looms  to  beat  up 
twice  at  each  revolution  of  the  main  shaft* 

9.  The  employment  of  one  cam,  in  com- 
bination with  two  conical  rollers,  and  a 
system  of  levers  to  effect  the  two  picking 
motions. 


Specification  Due,  but  not  BnroUed, 

Walter  Crum ,  Thomliebank,  Renfrew- 
shire, N.B.  For  certain  improvemente  in 
the  fi.Hiehing  of  woven  fabriee.  Patent  dated 
December  3,  1849. 
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Thomas  Page,  of  Mlddl«  8eotIaQd>yard,  Middle- 
sex, civil  engineer,  for  imptovements  in  the  con- 
struction and  means  of  cleansing  sewers.  June  1 ; 
six  months. 

Esra  Jenks  Coatee,  of  Bread-street,  Cheapside, 
London,  merchant,  for  Improvements  in  the  manu- 
facture of  bolts,  spikes,  and  nails.  June  I ;  six 
months. 

Moses  Poole,  of  the  Patent  Bill  Offlce,  London, 
gentleman,  for  improvements  in  machinery  for 
punching  metals,  and  in  the  construction  of  springs 
for  carriages  and  other  uses.    June  1 ;  six  months. 

Arthur  Elliott,  machine  maker,  of  Manchester, 
and  Heniy  Ueys,  of  the  same  place,  book-keeper, 
for  certain  improvements  in  machinery  for  manu- 
facturing woven  fabrics.    June  1 ;  six  months. 

Guillaume  Ferdinand  de  Douhet,  of  Clermont 
Ferrand,  France,  gentleman,  for  improvements  in 
the  disoxygenation  of  certain  bodies,  and  the  appli- 
cation, separately  or  slmnltaneously,  of  the  products 
therefrom  to  various  useful  purposes.  June  1 ;  six 
months. 

Frank  Clarke  Hills  and  George  Hills,  of  Deptford, 
Kent,  manufacturing  chemists,  for  certain  improve- 
ments in  mannikcturing  and  refining  sugar.  June 
1 ;  six  months. 

Samuel  Brown,  of  Lambeth,  Surrey,  engineer, 
for  improvements  in  engines  for  measuring  and 
registering  the  flow  of  fluids  and  substances  In  a 
fluid  state,  which  Improvements  are  also  applicable 
to  steam  and  other  motive  engines.  June  1 ;  six 
months. 

John  Tucker,  of  the  Royal  Dockyard,  Woolwich, 
Kent,  shipwright,  for  improvements  In  steam 
boilers,  and  in  gearing,  cleansing,  and  propelling 
vessels.  (Being  a  eommanleation.)  Jnne  1;  six 
months 

George  Hay  ward  Ford,  of  St.  Martin'i-le-Gzand> 
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lliddleeez,  gentleman,  for  improvements  in  obtain- 
ing power.    June  8 ;  •  six  months. 

Paul  d*Angely,  of  Paris,  France,  gentleman,  for 
certain  imiwovements  in  the  construction  of  priries 
and  urinals,  and  in  apparatus  and  machineiy  for 
cleansing  privies,  cesspools,  and  other  places,  and 
in  deodoriising  the  matter  extracted  therefrom,  and 
rendering  it  available  for  agricultural  purposes. 
June  4;  six  months. 

David  Ni^ier  and  James  Murdock  Napier,  of 
the  York-road,  Lambeth,  Surrey,  engineers,  for 
their  inrention  of  improvements  in  apparatus  for 
separating  fluid  ftom  other  matters.  June  4 ;  six 
months. 

Theodore  Cartali,  of  Manchester,  merchant,  for 
eertaln  improvements  in  the  treatment  or  preparap 
tion  of  yarns,  or  threads,  for  weaving.  (A  com- 
mnnieation.)    June  4;  six  months. 

William  Watson,  the  younger,  of  Chapel  AUer- 
too,  York,  manufacturing  chemist,  fbr  Improve- 
ments In  the  preparation  and  manufacture  of  vari- 
ous materials  to  be  used  in  the  processes  of  dyeing, 
printing,  and  colouring.    June  4;  six  months. 

John  Sykes  and  Adam  Ogden,  both  of  Dock- 
street,  Bnddersfield,  York,  wool  cleaners  and 
machine  makers,  for  oertain  improvements  in  ma- 


chinery for  cleaning  wool,  cotton,  and  aimilar 
fibrous  substances  from  burrs,  motes,  and  other 
extraneous  ma:ter.    June  4 ;  six  months. 

Edmund  Sharpe,  of  Lancaster,  master  of  arte, 
for  certain  improvements  in  railway  carriages. 
June  5;  six  months. 

William  Edward  Newton,  of  Chancery  -  lane, 
civil  engineer,  for  improvements  applicable  to 
boots,  shoes,  and  other  coverings  for,  or  ap^ianoee 
to,  the  feet.  (A  communication.)  July  6;  atx 
months. 

George  Jackson,  of  Belfast,  Ireland,  flax  apinner, 
for  improvements  in  heekling  machinery.  June  6 ; 
six  months. 

John  McNlcoll,  of  Liverpool,  engineer,  for  im- 
provements in  machinery  for  r^ing  and  conveying 
weights.    June  6;  six  montha. 

William  Robertson,  of  Gatetlde-hill,  Neilstone, 
Renfrew,  Scotland,  machine  maker,  for  improve- 
ments in  oertain  machinery  used  for  spinaiug  and 
doubling  cotton,  and  other  flbrous  substances. 
June  6 ;  six  months. 

James  Alexander  Hamilton  Bdl,  New  York, 
America,  merchant,  for  improvements  tn  dressing 
bran,  pollard,  and  sharps.  (A  communication.) 
June  6;  six  months. 
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Addreues.  Subjects  of  Dest^n. 

Fleet-street  and  Strand Radius  rule. 

Edgeware-ioad ^,^ Stop  valves  for  the  admisaion 

of  hot  and  cold  water  for 
bath  and  wash  •house 


West  Bromwich  ......^ 

London  Gas  Works,  Vauxhall... 
Bedford-court,  Covent-garden... 

Oxford- road,  Manchester 

Newgate-street 

Uxfoid-street 
Jermyn-street 


Date  of 
RegUtra- 

tion. 

May  30 

tf 

a 

No.  In 
the  Re- 
gister. 
2314 
2315 

2316 
2317 
2318 
2319 
2320 
2321 
2322 

2323 

2324 
2325 

2326 
2327 

Proprietors'  Names. 

Francis  West  m 

WHliam  Pope  &  Son  ... 

John  Roe  .m ..•....« ...... 

John  Marvin    

John  Heather 

n 

June  3 

Enuanel  Bailey  Mather 
Joseph  FenuM.... ......... 

WUliam  Peter  PIggott.. 
John  Hill 

4 

William  John  Norman- 

ft 

5 
t* 

George  Godsell   

Oeoige  Ingram   m.^.... 

John  Bessell....M 

Robert  Calvert,  M.D.... 

......................... 


poees. 

Lock. 

Portable  smelting  apparatus. 

BlackweD's  raaor  guard. 

Drag  with  moveable  body. 

Cymameter. 

GalvaniR  belt. 

The  Choretikopas,  a  portman- 
teau on  a  new  construeUon. 


Queen's-road,  Regent's  Park....  Elsstic  attachment  for  the  side 

chains  of  railway 
wagons,  3ec 

R^ent-street  m.....m........m...m«  Jupon  chemise. 

West  Bank,  Portobello Socket  jomi  for  street  and 

other  drains. 

7,  Farringdon-street,  London....  The  invisible  ventilator. 

Camden-street  North,    Camden 
New  Town 8elf-a4iusting  brace. 
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(PAtent  dated  December  10, 1M9.    Patentee  Bavon  Louie  I«  Pteeti.   Spedflcatlen  fn^iif^ 

June  10, 1850.) 

SpeciJIeation, 

Htdeaulic  preiiei  are  comtrnctad  on  the  principle  that  if  preerara  it  applied  to  aay 
portion  of  the  snrfcee  of  a  liquid  contaiaed  in  a  water- tifht  Tei8el»  tlial  presanra  will  be 
repeated  on  the  lideg  of  the  Teisel  as  often  ai  the  portion  of  the  tnrfiMse  of  the  Vujpud  to 
which  preirare  wai  ilnt  applied  is  contained  in  the  smn  of  the  lurfMea  of  the  aidea.  Thsy 
commonl J  consift  of  a  large  cylinder  fitted  with  a  piston  or  ram,  and  of  a  SBiall  lifting  and 
forcing  pump,  which  is  in  commnnieation  with  the  cylinder,  and  snpplies  it  with  water  or 
other  liquid ;  and  as  this  pump  is  worked  with  a  leyer,  great  pressnie  is  exerted  on  its 
piston  or  plunger,  which  produces  on  the  ram  a  power  equal  to  the  pressure  applied  to  the 
plunger  of  the  pump,  multiplied  by  the  ratio  which  the  surface  of  the  plunger  bears  to  that 
of  the  ram.  Now  it  follows  from  these  premises,  that  the  greater  the  difference  between 
these  surfaces  the  greater  will  be  the  amount  of  pressure  obtained.  This  pressure  is  applied 
to  the  compression  of  substances  by  placing  them  between  the  head  of  the  ram  and  a  fixed 
plate,  which  is  suitably  attached  to  the  cylinder  by  iron  bolts.  If,  for  example,  one  pui^ 
ooly  were  employed,  the  ram  of  the  cylinder  would  be  moTed  forward  according  to  the 
quantity  of  water  furnished  by  the  pump,  and  would  therefore  act  at  one  nniform  degree  of 
pressure  firom  the  commencement  to  the  end  of  the  operation ;  but  inasmuch  as  the  sub* 
stances  to  be  pressed  oiFer  generally  less  resistance  at  the  commencement  than  at  the  end, 
let  us  suppose  two  pumps  of  different  capacities  used,  the  larger  to  be  at  the  beginning,  to 
moTC  the  ram  more  rapidly  by  the  introduction  of  a  larger  quantity  of  liquid,  and  the 
smaller  towards  the  end  of  the  operation,  in  order  to  impart  a  greater  force  to  the  ram : 
Then  it  is  erident  that  by  employiag  a  series  of  pnmps  of  different  capacities,  we  should  be 
able  to  communicate  to  the  ram  a  rapidity  of  motion  in  inTcrse  proportion  to  the  resistance 
of  the  substances  to  be  compressed  $  that  is  to  say,  it  will  travel  fast  at  the  oommeaoeoacnt 
of  its  rise,  and  gradually  diminish  in  speed  towards  the  end,  when  its  moTemeat  will  be 
Tery  slow  in  consequence  of  the  smallest  pnasp  being  employed.  But  the  use  of  a  series 
of  pumps  would  be  a  matter  of  great  expenaci  especially  for  hydraulio  presses  employed  to 
oompress  soft  matter,  such  as  hay  or  cotton ;  and  in  practice  seldom  more  than  two  pumps 
are  used  whereby  considerable  time  is  lost*  New  the  oljeet  of  my  invention  is  to  remedy 
that  defect-^ 

Fintly.  By  substituting  for  a  series  of  pumps  a  oombination  of  machinery  whidi 
shall  produce  the  same  results  and  not  be  of  expeasiTe  oonstmction.  Far  tUa  purpose 
I  have  invented  the  several  methods,  now  to  be  described,  of  effeetlqg  the  said 
combination  ;  preferring,  nevertheless,  the  first  of  these  beeaase  of  the  superior  simplicity 
of  its  construction  and  its  capability  of  being  adapted  to  presses  already  in  naa  at  litde 
cost.  My  inyention  may  be  said  to  l>e  based  on  the  priaoiple,  that  the  rsanit  of  a  force 
employed  to  overcome  a  certain  amount  of  resistanos,  multiplied  by  the  speed  tlMrcof,  id 
9$i  the  distance  travelled  in  a  unit  of  time,  is  alwaya  eqnal  t«  the  resisting  roroe  multiplied 
by  its  speed ;  from  which  principle  I  deduce  as  a  corollary,  that  the  resistanoe  to  the  small 
plunger  being  feeble  at  commencement,  and  becoming  stronger  by  degrees  as  tiie  substances 
are  compressed,  I  therefore  give  more  strokes  of  the  plunger  at  the  commeaeenBent^ 
diminishing  them  gradually  undl  the  end  of  the  operation,  yet  cause  the  ram  of  the  cylinder 
to  travel  limter  at  tlie  beginning  than  at  the  conclusion. 

Fig.  1  (an  exterior  elevation)  and  fig.  2  (a  plan)  represent  my  first  improvements  in 
hydraulic  presses  to  be  worked  by  hand-power ;  and  figs.  3  and  4  are  detached  views,  on 
an  enlarged  scale,  of  some  of  the  parta  thereof.  A  is  the  barrel  of  the  pump ;  B  the  pluqger, 
which  is  attached  to  about  the  centre  of  the  piston-rod  e,  which  passes  tlutnigh  the  two 
stuffing  boxes,  DD,  fixed  to  the  valve  boxes  E  B. 

These  valve  boxes  are  attached  to  the  top  and  bottom  of  the  barrel  of  the  pump,  to 
enable  the  piston  A  to  force  water  at  each  np  and  down  strolie  into  the  cylinder 
K,  underneath  the  ram  I,  through  the  pipes  FF,  which  sre  united  as  faidicated  in 
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tar,  eonUiDliiB  ■  Rnoiant  qnintlij  to  drlfs  the  mn 
to  tfaa  tall  extwt  of  H«  cohtm.  Tha  wttcr  torn  through  tbe  pIpM  JJ  Into  the  top 
■od  bottom  nlre  boxei  B  E,  tad  U  tbrovd  Into  the  cjlinder  K  by  the  action  of  the 
placer  B.  The  nterrolr  H  i*  npported  on  >  table  L,  a  little  abOTe  tba  npper 
Ttln  box  E.  Tbe  platon  rod  C  la  conneoted  bj  lioka  O  O  to  tha  cordi  P  P,  which  p«ia 
orer  two  pilleyi  M  M,  the  lowar  one  of  which  ia  fixed  to  the  groaod,  and  the  upper 
ona  anppoTted  la  the  top  of  a  hane  M.  The  other  enda  of  the  cordt  P  P  are  attached 
aqiaiatelj  to  two  noapemeat  wheela  Q  Q,  which  are  kejed  npon  the  lame  axle.  To  pre* 
T««t  the  aonlt  from  twlftln;,  thej  are  ditlded  at  aboat  the  eentre,  and  anbieqaentlr  nnlted 
b;  tba  ahadtlet  R  R.  Between  the  eHapemeaC  wheela  Q  Q  there  la  kejsd  span  the  aame 
•ito  « toollMd  wbeal  B,  which  reoetrea  rotary  motion  from  aoottier  toothed  whed  T  of  tbe 
nam  Jjaamir.     One  end  of  the  ule  of  the  whed  T  la  aqtured  to  raBelTe  the  crank  U 


whidt  enriea  Ike  aUdiag  htadk  V,  which  ma;  be  fixed  at  pleainre  bj  meiB*  of  the  cateh 
jT,  Baled  en  bj  tba  epli^  y  (ahown  on  an  enlarged  icale  in  fi|.  6)  in  an;  one  of  tbe  poai- 
tinna  iDdioalad  b;  tbe  holea  1,  2,  3,  and  4  in  tbe  crank  T,  fig.  1.  The  catch  which  take* 
into  oae  of  theee  bolea,  aad  la  kept  in  poaitloa  b;  the  apring,  hu  to  be  bent  back  to  with- 
draw h,  and  IS  allow  of  tbe  poaitioa  of  the  handle  beiog  changed  for  the  purpoae  of 
tacnadag  or  dlMlniaUag  tba  laiaraga  aa  reqalred.  A  pinion  <  la  anppoited  ia  Ibe  fnwv 
X,  wUekMiTlat  tbe  two  tootbadwhatlt  8, T,  and geaia  lata  the  Utter  <T).    Oneettdof 
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the  axle  of  tbe  pinion  is  alio  mad«  sqaare,  and  of  the  lame  tise  M  that  of  tho  tile  of  the 
toothed  wheel  T,  to  receive  the  handle  when  the  prenuie  reaehaa  a  certain  llmtt»  for  the 
purpose  of  increasing  the  power,  in  order  to  carry  it  beyond  that  point. 

To  begin  working,  the  reseryoir  is,  once  for  all,  filled  with  water,  and  the  crank  plaeed 
on  the  axle  of  the  wheel  T ;  the  handle  is  fixed  in  the  hole  No.  1,  as  ahown  in  the  figme, 
and  rotary  motion  communicated  to  it,  whereby  the  whed  T  will  be  made  to  iwrvlYe,  as 
well  also  as  the  wheel  8,  which  will  cause  the  escapement  wheeli  or  pnUeys  Q  Q  to  rotate 
— ^the  one  winding  up  its  cord  on  the  projeoting  part  (shown  on  en  enlarged  scale  in  fig.  3), 
and  the  cord  of  the  other  escapement  wheel  hanging  loose.  The  cord,  which  is  being  woond 
up,  will  moTC  the  plunger  B,  and  eject  the  water,  as  in  the  ordinary  pump,  until  the  eord 
reaches  the  extremity  of  the  projection  at  the  point  6,  when  it  will  slide  off  and  mu6L  itaeUL 
At  this  moment  the  other  escapement  wheel  or  pulley,  whioh  has  aooomplished  hslf  of  a 
revolution,  begins  to  wind  on  its  cord,  whereby  the  piston  will  be  moved  in  the 
dhrection,  and  the  projecting  portion  being  the  same  in  this  instance  as  in  the 
the  cord  will  at  a  certain  point  slide  off,  and  be  unrolled.  By  subctitnting  these 
ment  wheels  or  pulleys  for  two  cranks  or  eccentrics,  which  might  have  been  employed, 
advantage  is  gained,  because  the  distance  travelled  in  one  revolution  of  the  puUeyi  is  equal 
to  the  diameter  thereof,  which  produces  two  strokes  of  the  plunger ;  while,  by  using  eranke 
or  eccentrics,  with  the  same  leverage,  twice  the  diameter  only  would  be  travelled  over. 

Figs.  5  and  6  represent  part  of  a  hydraulic  press  to  be  worked  by  a  steam  engine  or  other 
prime  mover,  constructed  according  to  my  invention.  A  is  the  main  driving  simft,  on  wUch 
is  keyed  the  conical  pulley  b,  C  is  a  second  conical  pulley  keyed  on  the  shaft  d,  vfhieh  is 
opposite  to  the  apex  of  the  cone  k.  A  driving  band  h  passes  round  the  two  pulleys  «  and/, 
and  communicates  the  motion  derived  from  the  prime  mover  to  the  pulley  keyed  upon  the 
shaft  d,  which,  in  turn,  imparts  rotary  motion  to  the  pulley/,  of  the  same  diameter  as  the 
pulley  e.  The  pulley/ is  mounted  on  the  shaft,  at  the  ends  of  which  are  keyed  the  escape* 
ment  wheels  ^^.  I  is  a  lever  (attached  to  the  cord  T,  which  passes  over  a  pulley,  and  is 
connected  to  the  ram),  which  causes  the  driving  band  H  to  slide  along  the  oonieal  pnUeys 
b  c.  The  redprocatiog  motion  is  communicated  from  the  escapement  wheeb  ^gio  the 
plunger,  as  in  the  hydraulic  press  before  described. 

Fig.  7  is  a  longitudinal  elevation^  partly  in  section,  of  an  apparatus  for  ii^eeting  a  eeoa- 
tinnous  stream  of  water  into  a  hydraulic  press,  instead  of  the  arrangement  which  has  jvat 
been  described.  A  is  tbe  barrel  of  the  pump,  fixed  at  top  to  the  under  part  of  the  water 
reservoir  B.  A  number  of  pistons,  e  e  c  e,  working  in  the  banel  A,  are  fixed  aft  equal 
and  determinate  dlstences  upon  the  endless  cord  D,  which  passes  over  a  pulley  E 
(supported  on  standards  F,  attached  to  tbe  resenroir  B),  down  the  barrel  A,  and  undsr  a 
second  pulley  6  (centred  in  a  box  H,  affixed  to  the  lower  part  of  the  barrel  A),  then  up 
the  pipe  Y  (opening  into  the  box  H,  at  bottom,  and  the  reservoir  B,  at  top),  and  last 
over  the  driviog-puUey  I.  Tbe  axle  M,  of  the  driving-pulley  I,  turns  in  bearings  in  the 
frames  J  J,  and  has  keyed  upon  it  a  toothed  wheel  K,  into  which  gears  a  pinion  L,  keyed  on 
a  second  shaft  N,  also  supported  in  bearings  in  the  frames  JJ.  Two  valves,  OO,  faeed 
with  caoutchouc  or  other  suiuble  material,  turn  on'^pivote,  are  made  close  to  the  end  of  ttM 
barrel  by  pressing  tightly  against  it.  These  valves  have  two  eemicironlar  hotes  cut  in  the 
opposite  sides,  to  admit  of  the  passage  of  the  endless  band  D  between  them.  On  motion 
being  communicated  to  the  pulley  I,  by  means  of  the  handle  P,  the  endless  band  D  will 
travel  in  the  direction  of  the  arrow,  and  the  piston  e,  which  enters  the  barrel  A«  will 
compress  between  it  and  the  valves  OO,  the  water  that  shall  have  previously  flowed  therein 
from  the  reservoir  B,  and  cause  it  to  open  the  valve  Q,  when  it  wUl  be  forced  through  the 
pipe  R  into  the  press;  on  the  piston  c  arrifing  close  to  the  valves,  OO,  the  eeoen* 
trie  S,  keyed  on  the  axle  M,  wiU  push  the  rod  T,  which  will  act  on  the  levers  UU,  ao 
as  to  move  the  rods  V V  in  the  reverse  direction,  and  allow  the  valves  OO  to  fidl  down,  to 
admit  of  the  passage  of  tbe  piston  between  them.  When  the  piston  has  passed  the  ▼alvee, 
the  eccentric  will  cease  to  act  upon  t^e  rod  T,  which  will  be  pushed  back  by  the  spring  X« 
so  as  to  bring  the  valves  OO  into  their  first  positions,  and  cloae  the  barrel  A.  A  portion 
of  water  will  be  carried  with  the  piston  into  the  box  or  case  U,  and  hato  the  pipe  Y,  wldck 
communicates  with  the  water-reservoir  B.  The  abaft  M  is  fitted  with  a  sliding  handle 
(as  in  the  apparatus  before  described),  whereby  four  different  degrees  of  velocity  oan 
be  imparted  to  it ;  after  which  the  handle  may  be  placed  on  the  shaft  N,  and  threngk 
the  intervention  of  the  pinion  L,  four  freih  degrees  of  velocity  be  communicated  to  the 
main  driring  pulley.  Another  arrangement  for  communicating  the  to*and-fro  movenMUt 
to  the  plunger,  consists  of  two  toothed  wheels  which  gear  into  one  another,  and  have 
keyed  on  their  respective  spindles  two  other  wheels,  having  teeth  in  portions  only  of  their 
peripheries.    A  toothed  rack  is  fixed  to  the  top  of  the  plunger,  into  which  gear  lespeetifely 
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the  partially  toothed  wheelit  whereby  the  neoesiary  to>and-fro  motion  will  be  oommiinicated 
to  the  plunger  on  one  of  the  toodied  wheels  being  made  to  rotate  by  having  a  handle 
■imilar  to  the  one  before  deecribed. 

i9Momf/y.  My  invention  eonaitta  of  a  method  of  eonatmcting  the  rams  of  hydranlio 
praaiei,  whereby  I  am  enabled  to  obtain  different  degreea  of  Telodty.  Fig.  8  la  a  aeetional 
•levntion  of  a  ram  eonatmoted  of  Urt  different  diametera.  A  ia  a  pipe,  which  oonduota  the 
water  tnm  the  pnmp  to  beneath  the  inrfaoe  B  of  the  part  No.  1,  which  ia  the  smallest  in 
diameter.  Aa  aoon  aa  the  water  is  ioraed  in,  the  ram  will  ascend  rapidly  in  consequence 
of  the  amall  Tolume  of  water  required  to  displace  it.  The  power  obtidned  will  be  in  the 
ratio  of  the  surCMO  B  to  that  of  the  pfamger  ^  the  pump  multiplied  by  the  power  oommu- 
Bleated  by  the  lerer  from  tim  workman  to  the  plunger.  Aa  soon  aa  the  portion  No.  1 
paaset  beyond  the  first  joint,  the  water  will  act  upon  the  surfcce  C  of  the  diTiaion  No.  2  of 
the  ram,  aaweil  as  upon  the  aurfbee  B.  The  ram  will  then  ascend  less  rapidly  than  before, 
but  wffl  give  out  an  faiorsaaed  degree  of  pressura ;  and  so  on  throughout  the  series  S,  4,  6— 
the  water  aieting  upon  their  swlbces  successiTdy,  wheraby  the  speed  of  the  ram  will  be 
pfugraasi?ely  deeraased,  and  ita  pressure  inereaaed.  Wlien  it  is  desired  to  exert  the  whole 
pressure  at  the  beginnbig,  water  ia  forced  in  through  the  pipes  D  and  A,  which  open  into 
one  another  at  a  point  of  junction  (as  shown  in  the  figures),  and  eommunieate  by  means 
of  the  cooks  B  F.  When  tiie  operation  is  terminated,  Uie  water  is  drawn  oif  by  the  pipes 
G  and  H,  by  opening  the  coek  I  and  a  valve  placed  on  the  pipe  H,  as  in  the  ordinaiy 
hydraulic  prsas.  The  water  compressed  by  the  intensediate  portions  of  the  ram  2, 3,  and 
4  passes  by  tlie  ehannds  m,  b,  a,  and  ratuma  into  the  large  one,  whence  it  eacapea  by  the 
pipeH. 

Fig.  9  ia  a  sectional  elevation  of  another  mode  of  constructing  a  hydraulic  ram  for 
obta&ng  the  same  object ;  namely,  variable  dcgreee  of  speed  and  pressura.  A  is  the  ram, 
pierced  with  (say)  aeven  holes,  to  which  an  equated  aa  many  hollow  stoppera  B,  G,  D,  B, 
F,  G,  H,  shown  in  fig.  10  (a  plan),  of  diffbrant  lengths,  fixed  underneath  the  cylinder,  which 
they  dose  completely.  These  stoppera  are  supported  in  the  box  I  attached  to  the  bottom 
of  the  cylinder,  and  carry  at  top  valves  b,  e,  d,  •,/,  ^,  A,  which  open  upwards.  Water  is 
iaroed  into  the  eyiinder  aa  before,  threugh  the  pipe  K,  and  acts  upon  the  lower  surfiu»  of 
the  ram,  wUdi  endrclea  the  stoppers,  whereby  it  will  be  raised,  and  the  ahortest  atopper 
B  withdrawn.  In  thia  ease,  the  snrlboe  of  the  ram  will  be  augmented  by  that  of  the  stopper, 
and  will  oonsequentiy  move  upwarda  with  a  greater  force,  but  at  a  less  rate  of  speed.  As 
the  water  ia  pumped  in,  the  ram  continuea  to  aaeend,  whereby  the  stoppera  will  be  succes- 
sively withdrawn  flnom  their  respective  chambera ;  the  effect  of  this  will  be  to  successively 
increase  the  power  and  decreaae  the  speed  of  the  ram.  As  the  ram  aacends  and  the  stoppera 
are  withdrawn,  a  partial  vacuum  is  created  in  their  respective  chambera  (within  the  ram), 
into  which  the  valvea  wQl  open  and  allow  the  water  to  flow  in  through  the  hollow  stoppera 
from  the  pipe  L,  which  communicatee  with  a  reaervoir  of  water.  When  the  substancea 
have  been  sufficiently  compressed,  and  it  ia  deaired  to  bring  the  ram  down  into  its  first 
position,  the  sorew  M  is  turned  by  hand  or  other  power,  whereby  the  plate  N  (a  plan  of 
wUdi  ia  given  separatdy  In  flg.  12)  wfll  be  pushed  up,  which  will  have  the  effbct  of 
fordng  the  rods,  1,  8,  3,  4, 5,  6,  and  7  (fig.  11),  up  the  hollow  stoppera  within  which  thev 
are  respectively  placed.  The  ascent  of  these  rods  will  force  open  the  valvea,  b,  e,  d,  e,  /, 
f,  A,  in  the  upper  part  of  the  stoppera,  and  allow  the  water  which  was  contained  above 
them  within  the  hollowa  of  the  ram,  to  flow  out,  which  otherwise  would  be  compressed  by 
the  stoppera  in  the  hollows  when  the  ram  descended. 

Fig.  13  represents  another  mode  of  constructing  the  ram  of  a  hydraulic  preaa  for  the 
purpoae  of  importing  to  it  a  velocity  proportiooate  to  the  resbtance  offered  by  the  mattera 
to  be  compressed.  A  is  the  ram  with  a  central  longitudinal  hoUow  B,  within  which  ia 
placed  the  fixed  atock  or  atopper,  C.  The  stopper  ia  packed  water-tight  by  the  collar  D, 
beyond  which  the  hollow  in  the  ram  ia  increased  in  diameter,  and  that  portion  of  ita  exter- 
nal periphery  ia  eut  away  so  aa  to  diminish  the  thickness  of  the  sides  B  B,  which  take  into 
a  groove  cut  for  them  in  the  bottom  of  the  cylinder.  Water  is  forced  ha  by  the  tube  G, 
which  acting  against  the  anrfaoe  H  H  of  the  ram,  forces  it  up  until  the  sides  £  E  are 
withdrawn  lh>m  them :  Uie  water  will  act,  in  addition,  upon  the  surfaoea  1 1  and  J  J,  and 
raiae  up  the  ram  above  the  stopper  C,  when  the  whole  surface  thereof  will  be  acted  on  by 
the  pressure  of  the  water.  By  this  arrangement  three  degrees  of  velodty  are  obtained  by 
uaing  one  pump,  and  six  degrees  by  using  two  pumps.  The  pipe  K,  a  portion  of  which  is 
made  of  leather  or  other  fiexible  waterproof  material,  is  fitted  with  a  valve  L,  and  coodacta 
water  into  the  hollow  of  the  ram  A,  above  the  stopper  C,  to  allow  of  the  descent  of  the 
former  when  the  operation  is  completed.  N  is  a  pipe  openiog  into  the  lower  part  of  the 
oylfaiider,  and  also  ftimlshed  with  a  valve  to  allow  the  escape  of  water  from  the  interior,  aa 
it  ia  oompreaeod  by  the  deseent  of  the  sides  E  E  of  the  ram. 
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Fig.  14  H  a  erosi  Modoa  vsprtMatiog  the  ipplioatioii  of  a  hydnalie  pn«,  eoaalraetadl 
aooording  to  my  inveoticm,  to  ^e  working  of  a  krer.  The  object  of  Uui  appanftna  Is  to 
compress  the  substances  to  be  operated  on  more  rapidly  when  it  offen  less  iasiitanca»  and 
consists  in  a  standard  A»  to  tha  top  of  whioh  is  hinged  tho  earred  le^ar  B.  This  lover  ooas- 
municates  its  upward  motion  to  the  plate  C  by  means  of  the  connecting  rods  D  D,  which 
are  loosely  liveted  to  eitiier  side  of  tiio  crosS'hoad  1 1,  attached  to  the  lever,  and  to  the 
sides  of  the  plates  C.  Or,  the  rising  motion  may  he  oomminieated  by  mcens  of  a  roller  to 
the  plate  C,  which  Is  guided  between  four  nprfghts,  E,  B,  B,  £,  whioh  are  fixed  at  top  to 
the  under  sarfisce  of  the  head  plate  F,  and  at  bottom  in  the  foondatioa.  The  sabatanoea  to 
be  compressed  era  placed  between  the  two  platea  C  and  F,  and  water  la  ieroed  into  ffaa 
cylinder  H  in  the  ordinary  manner.  The  head  of  the  ram  I  is  fwrnshed  with  a  roDer  J, 
having  a  groove  cut  on  its  dronmference,  into  which  fito  the  lever  B.  The  ^linder  of  Iha 
prcas  is  Btonnted  upon  wheels,  to  allow  of  Its  moving  to  and  fro  upon  the  rafla  fixed  to  Aa 
floor.  The  injection-pipe  shonld  be  made  tolaeeopio,  to  allow  of  ^ia  radproeatiBig  motie*. 
Water  Is  first  pumped  into  the  prsaa  when  it  Is  at  the  point  O,  wbenby  the  raas  in  ala 
ascent  will  laiee  up  the  lever  B,  and  eonseqnently  the  plate  C.  As  the  water  is  pnmpad  In, 
the  preaa  seeks  to  adapt  itself  to  the  enrve  of  the  lever,  and  tharoforo  aUdea  forward  in  tha 
direction  of  the  arrow,  into  the  poeition  marked  1  (ig.  8),  when  the  lam  has  arrived  at  on^ 
fourth  of  its  joaniey.  When  the  ram  has  reached  the  half,  the  press  slides  Into  paairion  2  ; 
when  the  tikree-foartha,  into  poeition  3;  and  when  the  and,  iato  poeltioo  4.  It  will  he  eeen 
from  what  has  been  aald  that  the  ram  began  to  act  with  a  degree  of  pnssnre  lees  than  it 
waa  capable  of  apptyiog  direct,  on  acconnt  of  ita  acting  on  the  lever,  between  the  fnlenua 
and  the  point  whence  the  prassure  is  given  off;  and  that  the  amount  of  pressuro  obtained 
gradually  Incroases  the  farther  tin  prees  travels  from  the  lUeram  of  the  lever,  natB  it 
reaches  the  position  4,  when  the  resulting  power  is  three  tisaes  the  norasal  power  of  Ite 
press;  becansetimdistanoe  a6  isthrae  times  thedietaneeae.  When  the  operation  la  eea 
pleted,  the  cylinder  is  emptiod  In  the  ordinary  saanner,  and  the  ram  brought  down.  Hie 
lever  idso  foiling,  forces  the  press  back  into  the  first  poeition  O. 

In  order  thet  the  faydranlie  prossss  eonstmeted  acrovding  to  my  Invention  asBf  be 
ditiouely  worked,  I  reeemmend  that  the  kifiow  and  oatfiow  pipes  ehonhl  he  eaaeUaa 
a  large  diameter.    Having  now  deacribed  the  natan  of  aiy  sold  invention,  end  in 
manner  the  same  ie  to  be  psrfimaed,  I  dedan  that  what  i  daim  as  aanaritutlqg  my  eeld 
invention  is  as  fotlowa : 

CKetaM.--*!.  The  general  arrangement,  oomhination,  and  adaptation  of  parte  daeeilbed 
under  the  first  head  of  titis  spedfioation  for  ferdng  water  or  other  Kqoid  into  the  ^ilnder 
of  a  hydraulic  pram  in  a  eontinnoua  stream,  end  for  efiscting  the  riee  of  the  rem  at  a 
nishing  rate  of  speed,  witk  an  increasing  amoant  of  pressnro  eecordinf  as  the 
an  compressed. 

2.  Hie  arrangemeat  and  combination  of  the  eonicd  rollera  oead»ined  with  the 
first  beforo  daimed,  for  communicating  the  reqaisite  motion  from  a  steam  engine 
prime  mover  to  the  axes  of  the  escapement  wheels. 

3.  nhe  general  arrangement  and  combination  of  parte  fiir  forotng  Into  a  hfdnmlie 
water  in  a  contiauous  stream. 

4.  The  various  modes  of  oonstnwdng  the  raaw  of  hydraulic  presMe,  In  eider  thnt  the 
saaM  may  rise  at  a  decreasing  rate  of  speed  with  sn  inereadng  amoant  of  proaeaca  in 
proportion  as  the  resistance  of  the  enbetancee  to  be  opented  on  Increaass. 

5.  The  use  of  a  lever  arranged  and  combined  vrith  the  imm  and  prasearo  piste. 

fi.  Caadag  the  rams  of  hydraalte  prassea  to  move  at  variaMe  rates  of  epeed  by  aaeaai  of 
the  arrangemcnte  beforo  deeeril»ed,  or  by  any  men  modifieationi  Hieroofc 


svooBsnoira  worn,  thb  HfraomraiiT  of  katal  ouwinHaT,    bt  tbb  latb 

aiB  BAMITBL  BBMTHAK. 
(ConelTMied  from  page  4M.) 


The  mischieyous  consequences  of  rust 
are  so  great,  as  perhaps  to  justify  the 
coating  of  shot  with  some  pigment  or 
cheap  substence  that  would  protect  it 
from  wet  and  from  the  atmosphere. 
Srdly.  Increase  of  wdght,  so  far  as  is 
known,  can  only  be  given  to  ahot  by 
the  use  of  a  metol  of  greater  apecifie 


gravity  than  iroUi  and  a  eonseauentgrett 
increase  of  cost.  But  it  would  be  weU 
worth  while  to  ascertain  what  variety  of 
cast  iron  is  of  the  greatest  apedfic 
gravity,  so  that  shot  might  always  be 
required  to  be  of  that  variety. 

But  in  regard  to  ahot»  ezperiaeate  ai« 
waotiog  to  Bseertaia  a 
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poiiit,-*tliat  <»f  the  best  form  fbr  pawing 
tliToiigh  the  air,  as  also  for  penetrating 
a  Tessel's  side. 

The  oontinuance  of  the  flight  of  the 
shot  through  the  air,  in  the  direction 
giren  to  it  at  the  instant  of  projection, 
will  depend  on  the  position  of  its  centre 
of  gravity,  and  on  its  form  as  giving 
rise  to  a  modification  of  its  direction 
caused  by  the  resistance  of  the  air  as 
well  as  Dj  mvitation;  circumstances 
which  oanoot  out  be  much  influenced  by 
the  form  of  the  shot,  as  whether  globu* 
lar,  eylindridi],  oblong,  or  ovoid. 

Sir  Howard  Dou^as  has  shown  that 
shot,  of  an  ovoid  ibrm,  pass  more  readily 
through  the  air  than  those  that  are  glo- 
bular ;  but  his  experiments  do  not  seem 
to  have  been  carried  to  an  extent  suffi- 
cient to  ascertain  the  0xact  form  of  shot 
which  would  be  the  most  advantageous  : 
various  other  forms  have  at  difi'erent 
times  been  proposed,  and  several  experi- 
ments have  been  made,  but  none  of  them 
in  any  reapect  exhaustive.  Experiments 
are  thereiore  still  required  to  ascertain 
tlie  bsst  form  of  shot  as  regards  the  two 
several  points — of  laetlity  of  passage 
through  the  air,  and  of  penetration  into 
or  through  a  ship's  side ;  particulars  «i^- 
ble  of  being  determined  by  the  same  set 
of  experiments. 

Dmmeter  and  form  of  shot  being  given, 
it  would  then  have  to  be  ascertained ; 
Istly,  What  proportion  will  increase  of 
range  and  destructibility  bear  to  increase 
of  weight  ?  and,  2ndly,  What  difference 
in  these  respects  between  solid  and  hol- 
low shot  ? 

But  the  efficiency  of  shot  is  not  con* 
fined  to  these  particulars ;  there  is  the 
farther  question  of,  what  is  the  most  ad- 
vantageous form  and  description  of  shot 
for  d^ereni  purposes  P 

Is  the  object  aimed  at  percussion-^ 
as  the  battering  a  fortress  f  Is  it  simple 
penetration,  as  the  piercing  a  hole  in  a 
ship's  hull  ?  Is  it  laceration,  as  splinter- 
ing a  ship's  side,  or  tearing  her  sails  P 
Is  it  to  cut,  as  the  rigging  of  a  ship  ?  Is 
it  to  bum,  as  the  ship  itsdf,  her  rigging, 
or  her  sails  P  Is  it  to  blow  up,  as  by 
firing  a  powder  magazine  P  Or  is  it  to 
spread  destruction  amongst  a  ship's 
crew  P 

It  must  have  been  wiUi  a  view  to 
efiecting  these  several  purposes,  that  so 
great  a  variety  of  shot  has  been  intro- 
dneed  in  additaeo  to  simple  round  sbot; 


so  it  must  be  a  striet  investigation  of  the 
peculiarities  of  the  several  varieties  of 
shot,  that  must  lead  to  a  well-grounded 
decision  of  the  preference  to  be  given, 
as  the  case  may  be,  to  one  description  ^ 
shot  or  to  another. 

If  battering  be  the  object,  the  inquiry 
should  be,  what  aize,  wnat  weight  and 
form  of  shot  has  been  proved  by  parti-* 
cular  experiment,  or  inferred  from  gene- 
ral ezperienee,  to  be  most  efficient  in 
breaking  up  hard  masses — such  as  walls 
of  stone,  &c. ;  and  where  neither  experi- 
ment nor  experience  affi>rd  oonvineing 
proof,  ftfther  experiment  should  be  in- 
stituted: and  so  in  respect  to  all  the 
other  points  of  inquiry. 

If  for  penetration  into  less  hard  and 
semi-elastic  matter,  as  the  side  of  a  ves* 
sel,  what  is  the  weight  of  shot  that  can 
penetrate  the  side  of  the  largest  ship  f 
What  the  form  that  enters  wood  most 
easily  P  What  the  form  and  the  velocity 
that  leaves  the  largest  aperture  P 

If  for  laceration,  what  is  the  form  and 
kind  of  shot  that  most  splinters  wood, 
or  tears  outstivtohed  surfaces  like  sails  ? 
And  so  on,  in  regard  to  the  aeveral  other 
purposes  of  destnietion  for  which  shot 
are  destined  in  actnd  warfare. 

Another  question,  which  has  not  yet 
been  ascertained  in  regard  to  the  destmc- 
tiveness  of  shot  in  naval  warfare,  is, 
whether  a  given  weight  of  metal  be  most 
efficacious  when  in  a  solid  mass,  or  when 
more  or  less  extended  in  size  by  baug 
made  hollow  P 

It  is  of  the  first  importance  to  asoer* 
tain  the  size  of  shot  best  suited  to  com- 
bating the  largest  vessel  likely  to  be  met 
with,  and  at  die  distance  where  there  is 
the  greatest  probability  of  taking  aim 
with  the  least  chance  of  injury  from  the 
enemy's  shot.  This  size  determined  on, 
whether  such  ^ot  be  a  32-pounder,  a 
42-pounder,  or  of  any  greater  weight, 
it  seems  essential  to  efficiency  that  ail 
vessels  of  war  should,  in  as  far  as  possi- 
ble,  be  capable  of  throwing  shot  of  that 
efficient  description.  And  besides  such 
heavy  shot,  the  vessel  should  also  be  fur- 
nished with  lighter  shot  of  the  same 
size,  as  also  with  smaller  shot ;  both  of 
these  descriptions  of  shot  for  the  pur- 
pose of  being  fired  tram  the  same  gun 
whenever  eiQier  of  them  may  be  more 
suitable  than  the  heavy  laige  shot,  on 
account  of  the  smallness  or  nearness  of 
the  object  to  be  attained. 
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It  18  well  known  tbat  an  equal  weight 
of  amall  shot  can  be  thrown  from  the 
same  gun  that  is  competent  to  throw  a 
aingle  shot  of  a  given  weight;  and  it 
must  not  be  forgotten  that  eyen  when 
the  purpose  is  to  destroy  sails,  ringing, 
boats,  or  men,  that  a  dosen  shots  of  four 
pounds,  each  thrown  from  a  single  gun, 
will,  with  less  trouble,  have  as  good  a 
chance  of  effieacj  as  if  the  twelve 
shots  were  fired  from  twelve  guns  suited 
to  throw  shot  onlv  of  that  small  siie ; 
to  say  nothing  of  the  spreading  other 
kinds  of  shot  appli<M^le  to  these  pur- 
poses,* and  whicn  can  be  so  much  better 
thrown  from  a  large  than  from  a  small 
piece  of  ordnance. 

Also,  it  should  be  ascertained  what  the 
leoii  weight  of  shot  is  that  can  be  pro- 

Cslled  with  good  effect  from  guns  of 
rge  calibre,  since,  when  the  object  to  be 
attained  is  at  no  great  distance,  a  lesser 
weight  of  shot  might  often  suffice ;  thus 
saving  cost  in  the  shot  itself  and  still 
more  in  powder,  as  a  less  quantity  of  it 
would  be  required. 
The  great  variety  of  modes  in  which 

Suns  have  been  mounted,  indicates  that  the 
ifferent  carriages  hay  e  been  devised  more 
with  a  view  to  obtain  some  particular 
advantage,  than  with  a  general  reference 
to  the  several  and  very  different  requi- 
sites in  this  important  adjjunct  to  a  piece 
of  ordnance.  The  principal  desiderata 
in  the  mode'of  mounting  guns  are — Ist, 
That  the  carriage  shall  be  affixed  to  that 
part  of  a  yessel  best  suited  to  resist  the 
reaction  of  the  gun  during  the  impulse 
given  to  the  shot ;  2nd,  '&tX  the  mode 
of  connection  shall  be  so  strong  in  all  its 
parts  as  that  the  gun  itself  shdl  be  near 
to  its  bursting  point  before  its  connec* 
tion  with  the  ship  should  give  way ;  3rd, 
That  the  gun,  at  the  time  of  firing,  shall 
rest  its  weight  upon  a  very  broad  bear- 
ing on  the  deck,  so  that  the  planks  of  the 
deck  shall  not  be  liable  to  injury  from 
the  trucks  or  rollers,  and  that  no  motion 
of  the  ship  in  bad  weather  shall  be  suffi- 
cient to  moye  the  gun  in  any  direction 
out  of  the  position  in  which  it  has  been 
purposely  placed,  and  this  without  any 


*  At  pag«  719  of  ttw  Report  of  the  Select  Comnit- 
tee,  1848,  is  an  <*  Acconnt  of  the  Ordnaiice  Stores 
of  every  description  l^mished  for  an  80-Oun 
Ship ;"  shot,  and  shells,  and  Congrere  rockets,  are 
set  down  in  it,  hut  no  mention  la  nude  of  shot  of 
any  of  the  many  descriptions  that  are  known  to 
he  eminently  destructive  to  sails,  rigging,  ftc, 
aa  ehain,  case,  grape  shot,  ftc. 


lashing  or  other  operation  being 
sary  to  hold  it  fast;  4th,  That  the  exteol 
to  which  a  gun  can  be  trained  forward  or 
aft  be  as  great  as  possible,  and  that  the 
force  of  one  man  shall  suffice  to  train  it; 
5th,  That  when  it  is  required  to  point 
the  gun  forward  or  aft,  by  the  appHoa- 
tion  of  a  handspike,  the  weight  of  the 
gun  and  carriage  shall  be  transferred 
instantaneously  from  the  broad  bearing 
on  which  it  rests,  on  to  rollers,  so  placed 
as  that  it  shall  be  easily  trained  forward 
or  aft,  and  that,  on  letting  go  die  hand- 
spike, the  effect  of  the  rollers  shall 
instantly  cease,  and  the  gun  remain 
steadily  fixed  by  its  own  weight  in  the 
position  to  which  it  has  been  brought ; 
6th,  Tbat  the  elevation  or  depression  of 
the  gun  be  sufficient  to  admit  of  its 
being  fired  point  blank,  or  to  an  eleyatioD 
of  five  decrees  from  a  horizontal  line, 
and  this  whatever  be  the  inclination  of 
the  ship  itself,  or  whether  the  gun  be  ob 
the  windward  or  leeward  side  of  a  ahip ; 
7th,  That  the  means  used  for  supporting 
the  breech  of  the  gun,  so  as  to  pliee  it 
at  the  proper  elevation  or  depression  for 
firing,  shall  hold  it  down  as  well  aa  im, 
and  so  that  the  firing  shall  not  alter  the 
position  of  it ;  8th,  That  after  the  reeml 
of  the  gun,  the  means  of  replacing  it 
should  require  the  least  possible  exer- 
tion, consequently  the  fewest  number  of 
men ;  9th,  That  the  materials  of  which 
the  carriage  is  composed  should  be  suited 
to  resist  deterioration  from  alternate 
wetness  and  dryness,  or  other  chemical 
causes  of  destruction,  as  well  aa  the 
reiterated  shocks  to  which  it  is  exposed 
as  often  as  it  is  applied  to  use. 

Commanders  of  yessels  haye  fre- 
quently in  time  of  action  had  their  ord- 
nance IaMh$d  to  the  vessel's  aide,  to  make 
the  piece  carrv  further:  reooil  of  the 
gun  has  been  thus  prevented,  but  it  has 
never  been  ascertained  in  what  dq^iee 
the  range  of  the  piece  has  been  increased 
by  prevention  of  recoil,  either  wholly  or 
only  partUlly.  Experiments  to  deter- 
mine this  important  point  woold  be  very 
simple  ,*  nothing  more  woold  be  neces- 
sary than  to  have  a  piece  of  ordnance 
fixed  on  a  carriage,  with  a  breeehing 
which  admitted  of  the  greatest  degree  of 
recoil,  tbat  breeching  being  affixed  to 
the  vessers  side.  In  making  the  experi- 
ments, the  piece  should  first  be  fired  so 
as  to  allow  the  greatest  recoil  to  take 
phwe,  and  the  distance  mark^  to  whidi 
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the  shot  18  carried ;  next,  the  breeching 
should  he  shortened  (say)  six  inches, 
thus  checking  the  recoil,  then  firing 
affsin  the  piece,  and  marking  again  the 
distance  to  which  the  shot  is  carried; 
and  so  to  contuue  shortening  the  breech* 
ing  by  six  inches  at  a  time,  and  repeating 
the  exoeriments  until  the  recoil  of  the 
piece  snould  be  entirely  preyented. 

It  would  be  proper  that  this  series  of 
experiments  should  be  made  both  from 
a  fixed  battery  on  shore  and  on  board  of 
a  Ycssel  afloat,  in  order  to  ascertain  the 
effect  the  yielding  of  the  vessel  might 
have  either  on  the  range  of  the  shot  or 
the  strength  of  material  requisite  for  a 
gun-carriage,  &C.9  in  the  several  cases, 
when  recoil  might  be  permitted,  checked, 
or  wholly  prevented. 


DUCUSSION  OK  RAILWAY  AXLIS,  AlfO  ON 
THB  STBUCTUEAL  CHANGSS  WHICH  IRON 
IS  aUPPOSID  TO  HMDIEOO  WMOU  YIBRA- 
TIOM  AND  CONCUSSION. 

(Contlniied  ftom  page  436.) 

The  Chairman  observed,  that  according 
to  the  experiments  made  by  Professor  Bar* 
low,  the  permanent  itretching  began  at  8  or 
10  tons  per  inch,  and  the  bar  never  came 
back  again  to  its  original  length  after  that 
limit  of  strain  was  pasaed.  It  must  be  borne 
in  mind  that  the  section  of  the  bar  was  di- 
minishing, and  its  density  increasing  daring 
the  stretching. 

Mr.  Walkbr  observed,  that  in  some  ex* 
periments  he  had  tried,  it  was  found  that 
28  tons  per  inch  was  the  ultimate  pressure 
borne  by  bar  iron,  and  in  some  cases  it  went 
up  as  high  as  32  tons  before  breaking,  but 
in  these  cases  the  weights  had  been  applied 
very  qmckly. 

The  Chairman  ooncnrred  in  the  opinion 
that  time  was  a  very  important  element  in 
eiperiments  of  this  nature. 

Mr.  Slatb  obserred,  that  the  same 
remark  was  applicable  to  cast  iron. 

Mr.  CowpBR  believed  that  the  point  at 
which  the  elasticity  of  iron  was  overcome 
and  permanent  stretching  commenced,  might 
be  measnred  at  8  tons  per  square  inch,  or  by 
a  fine  micrometer,  at  7i  tons ;  although  by 
measuring  more  roughly  with  beam  com- 
passes, it  had  been  stated  so  high  as  10 
tons.  A  bar  3f  inch  square  and  7  feet  6 
inches  long,  bore  27  tons  per  square  inch 
before  it  broke,  and  it  was  then  extended  in 
length  5  inches ;  the  elasticity  of  that  bar, 
after  being  permanently  extended  upwards 
Qt  3  inches,  was  aa  nearly  as  possible  the 


same  as  it  was  at  first,  before  permanent 
extension  had  commenced ;  it  was  stretched 
cne*eighth  of  an  inch  by  the  same  increase 
of  strain  in  both  cases,  and  returned  com- 
pletely. 

Mr.  Slatb  doubted  the  accuracy  of  this 
principle. 

The  Chairman  observed,  that  Mr. 
Cowper  meant,  that  although  the  iron  was 
permanently  extended,  the  cohesion  among 
the  partieles  was  not  so  altered  as  to  interfere 
with  the  Uw  of  its  elasticity.  The  iron  it. 
self  was  not  crippled,  though  the  area  might 
be  altered ;  hence  the  law  of  elasticity  was 
not  altered,  and  the  oonstitntion  of  the  iron 
itself  was  not  deteriorated. 

Mr.  Robinson  said,  he  considered 
there  was  an  advantage  in  making  experi- 
ments with  the  hydraulic  press,  t^caase  it 
afforded  a  good  means  of  detecting  the 
stretching — immediately  that  extension  took 
place  the  pump  handle  began  to  mo?e  faster. 
It  was  found  in  practice,  that  the  moment 
they  got  beyond  the  elastic  strain  in  a  bar 
of  iron,  it  became  deteriorated ;  and  they 
never  considered  it  capable  of  bearing  again 
with  safety  unless  it  came  back  to  the  start- 
ing point. 

The  Chairman  did  not  mean  to  speak 
with  disapprobation  respecting  the  pump, 
but  he  thought  a  little  want  of  accuracy 
might  be  created  by  the  use  of  it,  for  he 
thought  it  quite  dear  that  some  better  means 
than  the  pump  handle  might  be  devised,  and 
was  in  fact  in  daily  use  for  ascertaining  the 
extension  of  the  iron.  Even  a  little  leakage, 
or  an  extension  of  the  bar,  would  detract  from 
the  accuracy  of  the  experiment ;  and  in  the 
complicated  pump  apparatus  there  was  a 
great  deal  of  friction,  sometimes  requiring 
an  additional  half  ton  per  inch  to  move  the 
ram  alone,  as  had  been  sometimes  observed 
at  the  Britannia  Bridge.  The  pump  might 
be  out  of  order,  and  hence  it  was  a  matter 
of  importance  to  use  that  mode  of  testing 
which  was  not  liable  to  go  wrong,  although 
the  use  of  the  dead  weight  might  be  the 
most  troublesome. 

Mr.  Robinson  said,  he  thought  no  bar 
was  capable  of  enduring  more  than  14  or  15 
tons  per  inch,  but  it  was  easy  to  explain  the 
reason  why  some  bad  stated  the  results  of 
experiments  to  range  as  low  as  8  or  9 
tons.  The  accuracy  of  all  such  experiments 
depended  on  keeping  the  line  of  strain  in 
the  axis  of  the  bar,  and  in  proportion  to 
negligence  in  this  particular  would  they  fail 
in  obtaining  tlie  true  results.  At  the  same 
time  he  thought  it  necessary  that  further 
experiments  should  be  conducted  on  as  accu- 
rate a  scale  as  possible  before  they  attempted 
to  decide  a  point  of  such  importance. 

The  CHAiRMi^N  observed,  that  some  ex* 
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periments  bad  been  made  by  Mr.  Parkes, 
with  iron  bars,  about  3  feet  long  and  1^  inch 
square.  In  order  to  discover  the  ultimate 
strength  of  wrought  iron,  he  put  weights 
upon  the  centre  of  the  bars ;  but  the  deflec- 
tion was  so  great  that  they  bent  down  be- 
tween the  supports,  and  the  experiment  was 
spoiled.  Accordingly  he  adopted  this  inge- 
nious mode  of  ascertaining  the  point;  he 
took  two  bars  perfectly  similar,  heated  tiiem 
in  a  furnace,  and  allowed  one  to  cool  in  a 
straight  position;  the  other  was  bent  hot 
into  a  curve  of  5  inches  in  3  feet,  and  then 
allowed  to  cool  in  that  form.  When  both 
bars  were  cold,  he  commenced  experimenting 
with  the  plain  straight  bar,  and  that  bent  very 
readily.  But  before  he  began  to  experiment 
on  the  bent  bar  he  straightened  it  cold,  and 
by  BO  doing  he  brought  the  partides  of  the 
under  side  of  the  bar  into  a  state  of  tension, 
or  in  other  words  into  the  condition  of  a 
tension  bar,  and  the  bar  broke  with  very 
little  deflection,  because  the  strain  was  Uke 
that  on  a  trussed  girder  with  a  tie  rod. 
{To  be  Concluded  in  our  next,) 

chbbtbbman's  patent  carpbntbrs'  and 

enoinbkrs'  bracb8  and  borino  tools. 

(Patent  dated  November  13,  1849.  Patentee, 
James  Chesterman,  of  the  firm  of  Cutta,  Cheater- 
man,  and  Bedington,  of  Sheffield,  machinista.  Spe- 
cification enrolled  May  IS,  1850.) 

Braeee, 

Fig.  1  is  an  elevation,  and  fig.  2  a  longi- 
tudinal section  of  one  improved  instrument 
of  this  description.  A  is  a  spindle  or  stem. 
The  power  employed  to  give  motion  to  the 
bit  or  drill  is  applied  by  hand  to  the  crank 
handle  B.  The  crank  handle  B  is  connected 
to  a  bevel  wheel  C,  and  both  the  boss  of  the 
handle  and  the  wheel  are  free  ti  rotate  on 
an  axis  or  stud  D,  which  is  affixed  by  a  collar 
E  to  the  spindle  A  of  the  brace ;  F  is  the 
pad  or  nozzle  for  holding  the  drill.  The 
upper  end  of  this  pad  terminates  in  a  stem 
G,  which  is  free  to  turn  within  the  lower 
end  of  the  spindle  A  by  which  it  is  encased, 
but  is  prevented  from  being  disengaged  or 
getting  out  of  its  place  by  a  small  screw  H, 
which  takes  into  a  groove  in  the  stem  6.  I 
is  a  bevel  pinion,  which  gears  into  the  wheel 
C,  and  is  affixed  by  a  feather  or  key  to  the 
nozzle  F,  so  that  both  nozzle  and  pinion 
must  turn  together.  Rotary  motion  is  com- 
municated by  these  means  to  the  drill  from 
the  crank  handle  B,  while  the  smallness  of 
the  space  required  for  the  pinion  admits  of 
the  instrument  being  worked  much  closer 
than  usual  to  a  wall,  or  parallel  with  it. 
The  bosses  of  the  wheel  and  pinion  are  both 
bored  out  to  the  same  gauge,  and  are  other- 
wise made  to  fit  upon  the  same  axis,  so  that 


they  may  be  made  to  change  places  at  pleSi- 
sure.  If  the  boring  to  be  effected  is  light, 
then  the  pinion  is  retained  in  the  position 
represented  in  the  figures ;  but  if  the  holes 
to  be  drilled  are  large,  or  require  great 
power,  then  the  wheel  is  put  upon  the 
nozzle  of  the  brace,  and  the  pinion  on  the 
stud  D  along  with  the  crank  handle,  by 
which  the  motion  of  the  drill  is  reduced, 
and  the  power  Increased  in  a  proportionate 
degree.  K  is  a  handle  or  lever  which  ooen- 
pies  a  recess  formed  in  the  side  of  the  spbadle 

A,  to  which  it  is  jointed.  The  lever  K  is 
used  in  order  to  prevent  the  instrument  finosa 
turning  round  during  the  operatioB  of 
boring. 

Fig.  3  is  an  elevation,  and  fig.  4  an  mdar 
plan  of  a  ratchet  braoe,  which  is  provided 
with  a  pair  of  bevel  ^eels,  by  whidi  rotary 
motion  mny  in  some  cases  be  more  oobto- 
niently  applied  to  the  drill  than  by  means 
of  the  ordinary  ratchet  handle.  The  wheel 
A  is  keyed  to  the  brace  spindle  B;  tin 
other  wheel  C,  which  gears  into  it,  has  its 
axis  upon  a  stud  affixed  to  a  collar  plaeed 
on  the  brace  spindle.  Motion  is  eomnm- 
nicated  to  the  wheels,  the  spindle,  and  tiie 
drill  by  the  crank  handle  D,  which  can  be 
removed  at  pleasure  when  it  is  fiouud  neces- 
sary to  work  only  with  the  ratchet  lever 
handle  £. 

Fig.  5  is  a  horizontal  section  of  another 
modification  of  braee  somewhat  similar  to 
the  ratchet  brace,  but  in  which  the  friction 
of  the  rubbing  parts  is  made  to  perform  the 
office  of  the  ratchet  wheel  and  ratdiet.  A 
is  the  brace  spindle ;  B  a  collar  formed  open 
it;  C  the  handle  or  lever,  which  has  its 
centre  or  fulcrum  in  the  chamber  D.  When 
the  lever  or  handle  is  puUed  round  from 
right  to  left  (the  direction  in  which  it 
advances  in  boring),  the  point  a  of  the  lever 
presses  against  the  periphery  of  the  collar 

B,  and  carries  round  the  spindle  and  drill 
along  with  it ;  but  in  the  back  stroke,  or 
from  left  to  right,  it  is  relieved  from  its  hold 
of  the  collar  B,  leering  the  drill  in  its  posi- 
tion for  the  forward  stroke. 

Boring  TooU, 

Fig.  6  is  an  external  elevation  of  a  aut- 
chine  for  drilling  a  number  of  holea  at  one 
and  the  same  time,  which  will  be  fouEkd 
very  suitable  for  boring,  in  clockwork,  cut- 
lery, and  other  such  like  branches  of  ait, 
where  sets  of  holes  accurately  and  aisaHarly 
placed  are  required ;  and  fig.  7  is  a  verticol 
section  of  the  prindpal  parts  of  it.  A  A  is 
a  framework,  which  is  cast  or  formed  in  one 
piece  with  the  bed  plate  B  (upon  which  tbo 
article  to  be  bored  is  placed).  D  is  a  long 
boss,  also  cast  or  affixed  to  the  frame  A.  E 
is  a  tube,  which  is  inserted  into  the  boss  D, 
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and  hai  a  oollar  opon  Its  lower  end  to  pre- 
yent  ita  paaaing  np  into  the  boas.  The 
upper  end  of  the  tube  is  formed  into  a  nut, 
into  which  there  is  fitted  a  screw  F.  6  is 
an  inner  tnbe,  which  slides  like  a  teleaeope 
tube  within  the  outer  one  E,  and  contains  a 
helical  spring  H,  the  upper  end  of  which  abuts 
against  the  bottom  of  the  screw  F,  the  lower 
endof  it  pressing againsttbe  endof  the  tubeG, 
so  that  it  has  a  tendency  to  press  that  tube 
downward.  I  is  a  spindle,  attached  at  top 
to  the  tube  6,  and  at  bottom  to  a  frame 
K  K,  which  is  represented  in  the  engraving 
as  carrying  three  driU  spindles  L^  L^,  L', 
which  spindles  gear  into  each  other  bj  the 
wheela  M,  M,  M.  Motion  is  giTcn  to  the 
spindle  L*  by  a  band  applied  to  the  V 
grooTcd  pulley  N,  which  motion  is  commu- 
nicated to  the  other  spindles  and  their  drills 
by  the  gearing  M.  O  is  a  lever,  by  which 
the  frame  K  and  the  drills  are  raised  up. 
This  is  effected  by  the  application  of  the 
foot  to  a  treadle  or  strap,  thus  leaving  both 
hands  at  liberty  to  place  and  hold  the  arti- 
cles to  be  bored;  and  P  a  sliding  guide, 
which,  along  with  the  spindle  I,  keeps  the 
drills  always  moving  in  the  same  vertical 
planes.  The  degree  of  pressure  exerted 
upon  the  drills  is  regulated  by  turning  the 
screw  F  further  up  or  down,  so  as  to  com- 
press more  or  less  the  spring  H.  In  some 
cases  (as  when  the  work  to  be  performed  by 
the  drills  requires  great  pressure),  the  heli- 
cal spring  is  made  double,  or  even  treble, 
by  having  other  springs  of  lesser  diameter 
placed  within  it.  K*  K'  are  two  steel  plates 
forming  part  of  the  carriage  K,  which  are 
removeable  at  pleasure  for  the  purpose  of 
varying  the  distances  between  the  drills. 

Fig.  8  is  an  elevation  of  a  drilling  ma- 
chine, in  which  the  pressure  exerted  in  keep- 
ing the  article  up  to  the  drill  in  boring  is 
effected  by  means  of  a  spring  and  screw, 
in  a  manner  similar  to  that  just  described. 
AA  is  the  frame  of  the  machine,  which  may 
be  mounted  on  a  bench,  or  fixed  in  a  vice, 
when  required ;  B  the  drill,  which  is  put  in 
motion  by  the  wheel  gearing  CC ;  D  is  the 
bed  for  the  article  to  ht  bored ;  E  the  cham* 
ber  for  containing  the  spring  (indicated  by 
the  dotted  lines),  and  F  the  screw  lor  regu- 
lating the  pressure  of  the  spring,  as  before 
explained.  GG  is  a  system  of  levers  adapted 
for  pressing  back  the  bed,  and  spring, 
while  placing  the  article  to  be  operated  upon 
in  the  machine.  Thia  machine,  like  the 
preceding,  may  be  acted  upon  by  the  foot. 

Fig.  9  is  a  front  elevation,  and  fig.  10 
a  side  elevation  of  a  machine  for  boring 
telescope  tubes  and  other  like  hollow  arti- 
cles. A  A  is  a  framework,  which  is  se- 
curely fixed  on  a  bench  or  some  other  firm 
foundation;   B  is  a  vertical  hollow  spin- 


dle having  its  bearing  in  the  frame  A  A. 
At  ite  upper  end  it  has  a  aerew  thread 
cut  into  it,  so  that  an  upright  hollow  saw, 
toothed  cutter,  or  drill,  C,  may  be  readily 
connected  thereto.  D  is  a  pulley  affixed  to 
the  spindle  B,  by  which  rotary  motion  is 
communicated  to  the  spindle  and  cutter. 
EE  is  a  paur  of  upright  gnidea,  within  which 
there  is  a  ^ding  carriage,  F,  to  which  the 
wood  or  other  substance  to  be  cut  is  made 
fsst  by  two  holders,  G  6.  The  oarriage  is 
raised  up  by  the  hand  with  the  assistanfle  of 
the  cord  H,  one  end  of  which  is  attached  to 
the  upper  end  of  the  carriage,  and  the  other 
is  passed  over  Uie  fixed  pulley  I.  The  car- 
riage is  kept  from  coming  down  upon  the 
revolving  cutter  by  the  ring  on  the  end  of 
the  cord  H  bebg  put  on  to  a  hook  K ;  and 
when  in  that  position  the  substance  to  be 
cut  is  fixed  in  the  holders  G  G,  by  means  of 
screws,  L  L.  The  end  of  the  cord  being 
then  disengaged  from  the  hook  K,  allowi 
the  carriage  along  with  the  substance  to  be 
cut,  to  descend  upon  the  cutter,  which 
should  be  revolving  when  this  is  done.  If 
the  weight  of  the  carriage  and  the  material 
upon  it,  is  not  sufficient  to  cause  the  cutter 
to  enter  quickly  enough,  the  weighta  M  M 
are  put  on  the  bracket  N,  which  is  attadied 
to  the  carriage.  A  sectional  elevation  of 
the  cutter  is  given  In  fig.  11 ;  it  is  composed 
either  wholly  of  steel  tubing,  or  of  wrought 
iron,  or  brass,  steeled  at  the  upper  end, 
where  it  haa  formed  upon  it  a  act  of  saw 
teeth  (or  I  employ  other  forms  of  cutters, 
whichever  may  be  best  adapted  to  act  upon 
the  material  operated  upon) :  as  these  teeth 
cut  up  into  the  solid  substance  of  the  block, 
the  sawdust  or  borings  fall  down  both  inside 
and  outaide  of  the  cutter.  The  aaw-teeth 
have  a  considerable  amount  of  "  set"  given 
to  them,  so  that  there  may  be  plenty  of 
clearance  for  the  escape  of  the  sawdust  or 
borings.  By  the  employment  of  this  sort 
of  cutter,  nearly  the  whole  of  the  substance 
bored  out  of  the  interior  is  preserved,  and 
may  in  many  cases  be  turned  to  useful 
account ;  the  borings,  for  example,  of  wood, 
ivory,  or  metals. 

Fig.  12  is  a  sectional  elevation  of  a 
doable  cutter  of  the  aort  juat  described, 
by  the  use  of  which  not  only  the  inte- 
rior or  core  of  the  tube  is  bored  out, 
but  the  exterior  surface  of  the  tube  is 
cut  or  blocked  out  at  the  same  time.  B  B 
is  the  hollow  spindle  of  the  machine,  C^C^ 
the  hollow  cutter  which  is  screwed  into  the 
spindle  B.  C'C^  is  another  hoUow  cutter 
which  occupies  a  position  in  the  interior  of 
C^C^,  and  Is  concentric  and  parallel  with  it* 
At  the  lower  ends  of  these  cotters,  where 
the  junction  between  them  is  effected,  there 
are  pierced  a  number  of  small  holes  for  the 
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escape  of  the  lawdiut  or  borings,  which  fall 
iDto  the  annular  space  between  the  cntters. 
Daring  the  operation  of  catting,  the  block 
of  material,  oat  of  which  the  tabe  is  to  be 
taken,  is  fixed  in  the  machine,  and  Uie  ent- 
ting  proceeded  with  as  before.    When  the 


operation  has  been  eompleted,  the  tvbe  is 
taken  ont  of  the  annular  space  between  the 
eatters.  In  the  same  way  a  greater  nnmber 
of  cotters  may  be  combined,  and  a  set  of 
different  sised  tabes  eat  at  one  operation. 


THB  FRIKriMO  POBSS— BVOOBSTIONS  rOK  IlfPROTBMBlfT. 


Sir, — An  improYement  to  the  commoii 
Stsohope  printing  press  occurred  to  my 
mind  to-day,  wbicn  I  send  to  yon  in 
quite  a  crude  form,  and  I  am  prepared 
to  hear,  either  that  it  is  not  new,  or  that 
when  tried,  it  has  been  found  ineffectlye. 
The  number  and  Tariety  of  the  motions 
given  to  the  parts  of  a  press  of  the  com- 
mon form  are  not  more  objectionable 
than  the  great  space  through  which  these 

Krts  and  the  paper  to  be  printed  must 
moved.  It  is  to  simplify  their  move* 
moots  and  reduce  their  number  that  the 
present  modification  of  the  Sunhope 
press  is  intended.    Let  fig.  1  represent 


Fig.  2. 


Fig.  3. 


Fig.  I. 


the  single  Stanhope  press,  so  far  as  is 
necessary  for  the  present  purpose. 

a  the  type- table ;  h,  the  tympaui  and 
c,  the  frisket. 

Before  the  printed  sheet  can  be  released, 
or  a  blank  sheet  introduced,  the  several 
points  most  be  moved  through  the  dot- 
ted arcs  of  circles,  as  in  the  sketch.  As 
the  type-table  is  covered  when  it  is 
moved  from  under  the  platten,  it  cannot 
be  inked  until  the  tympan  b  is  lifted 
from  it,  and  thus  a  serious  loss  of  time 
is  occasioned.  The  difficulty  of  fixing 
the  blank  sheet  accurately  on  the  tympan 
is  increased  by  its  inclined  position,  and 
the  fact  that  its  face  is  turned  to  the  left 
hand  of  the  worl^man. 

The  new  form  of  press  which  I  pro- 
pose is  represented  in  figs.  2,  8,  4. 


Fig.  2  shows  the  position  of  the  parts 
when  fully  extended,  that  is,  at  the  time 
when  the  type  is  being  inked  and  the 
new  paper  introduced. 

Fig.  3  represents  the  parts  when  a 
half  motion  has  been  completed,  and  fig. 
4  shows  the  machine  ready  for  the  des- 
cent of  the  platten. 

« is  the  type- table,  which  is  moved  out 
from  under  the  platten  in  a  direction 
opposite  to  that  in  which  c,  the  frisket, 
and  bf  the  platten,  joined  together  are 
moved.  The  sheet  to  be  printed  is  laid 
on  0,  when  the  machine  is  in  the  posi- 
tion, fig.  2.  By  turning  the  winch 
handle,  c  is  carried  under  the  platten 
while  b  closes  upon  it,  and  by  the  same 
machinery,  the  table  a  also  approaches 
to  a  position  exactly  under  the  platten. 
Thus  having  passed  through  the  position, 
fig.  3,  the  press  will  finally  assume  that 
representea  in  fig.  4.  The  platten  p,  rests 
at  some  short  distance  from  the  tympan, 
fig.  4;  but  when  the  press  lever  is  piuled 
the   platten    descends    and  causes   an 
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ImpretBion.  The  winoh  being  egitn 
torned  round,  the  piffts  agftin  assame  the 
position,  fiff.  9,  and  finally,  that  in  fig.  2. 
The  printed  sheet  will  be  found  adher- 
ing  to  the  tympan  b,  and  may  be  re- 
moyed  at  the  same  time  that  a  new  sheet 
is  placed  on  c,  and  the  type-table  a,  is 
being  inked.  If  it  be  found  in  practice 
that  the  printed  sheet  does  not  adhere  to 
the  tympan  with  certainty,  I  would 
cause  it  to  do  so  by  the  following  simple 
contrivance,  shown  in  fig.  5. 

Fig.  5. 


Let  b  be  the  tympan,  and  r  the  sheet, 
s,  a  metal  slip  hinged  to  the  top  with  a 
curved  handle,  k.  The  slip  s  is  kept 
closed  by  a  spring  flat  upon  the  tympan, 
and  can  be  opened  by  pressure  applied 
to  it. 

Now,  if  a  prqjeetivg  eatch  be  so  placed 
as  to  open  s  when  the  parts  are  in  the 
position,  fig.  4,  the  sheet  will  be  grasped 
by  s,  and  so  held  during  the  passage  of 
the  machine  through  the  state  repre- 
sented in  fig.  3 ;  and  when  the  press  is  as 
in  fig.  2,  another  catch  will  press  on  k, 
and  again  open  the  slip  # ,  and  permit  the 
workman  to  remove  the  sheet.  I  most 
now  mention  the  advantages  immediately 
apparent  in  the  use  of  this  form  of  press. 
The  type  can  be  inked  as  it  is  being 
rolled  out  to  the  position  a,  fig.  2,  so 
that  a  sutionary  roller  fixed  where  the 
arrow  is  in  that  figure  would  roll  tunee 
over  the  whole  type  before  the  printing 
of  each  sheet,  or  if  it  be  desired  to  ink 
the  type  by  hand  rollers,  two  boys  might 
be  employed,  say  A  and  B;  and  two 
workmen  at  the  other  end  of  the  machine, 
say  G  and  D,  whose  duties  would  be 
performed  as  follows :  Let  the  poeitioB 
of  the  machine  be  fig.  2.  A  inks  the 
type ;  0  inserts  a  blank  sheet ;  D  is 
removing  the  printed  sheet,  and  B  is 
supplying  his  ink  roller  from  the  ink 
table.  Next,  0  turns  the  winch  handle, 
and  D  grasps  the  press  lever  to  lower 
the  plattBD.    B  is  ready  with  his  roller^ 


while  A  is  inpplying  his,  the  platten  baa 
descended  (and  is  raised  agam).  Ctama 
the  winch,  and  the  operation  is  repealed 
fh>m  the  beginning,  B  now  inking  the 
type  in  place  of  A,  and  so  on. 

But  tne  distribution  among  die  work« 
men  of  these  operations,  is  not,  of  course, 
thus  necessarily  restricted,  and  would  be 
modified  by  experience,  and  the  proper 
amount  of  time  required  for  the  cbe 
fulfilment  of  each  movement.  UdIcm 
a  double  number  of  workmen  eonld  pro- 
duce a  double  quantity  of  work  when 
applied  to  a  single  press,  the  advantage 
gained  would  only  be  that  of  aetting  up 
one  form  of  type ;  but  I  think  it  evidenti 
that  if  the  application  of  thia  propoaed 
mode  of  printing  is  feasible,  it  would 
greatly  increase  the  number  of  impres 
sions  producible  in  a  given  time  by  the 
number  of  workmen  used  at  present, 
whether  It  would  or  not  permit  twice  the 
number  of  men  to  be  efficiently  employed 
upon  one  presa.  If  I  find  that  tUs 
plan  is  not  open  to  the  objections  men- 
tioned in  the  beginning  of  this  letter,  I 
shall  notice  several  of  the  details  sug- 
gested to  me  as  capable  of  being  modi- 
fied, so  as  to  render  its  application  more 
certain  of  success. 

I  am,  yours,  &e., 

John  MacGrbgob. 

a,  Lineoln'i-iim  Fieldi,  June  6, 1850. 


PHILLIPS*  PATBHT  PIBB  ANNIBILAtH>aS.— 
IMPORTANT  TRIAL  AT  WOOLWIOB. 

Sir, — The  much  vaunted  powers  of 
this  invention  have,  at  last,  been  put  to 
the  test  of  practical  application.  A 
substantial  brick  building  had  been 
erected,  under  the  auspiees  of  the  Board 
of  Ordnance,  in  Woolwich  Marshea,  for 
the  purpose  of  testing  the  '^overwhelm- 
ing powers  *'  of  the  fire  ^fMtM/ator,  and 
for  demonstrating  '^  the  infallible  protee- 
tion  it  afforded  against  the  destmetive 
consequences  of  fire.'* 

The  building  consisted  of  three  stories ; 
▼is.,  a  shop,  first  and  second-floor,  re- 
spectively 10,  9,  and  8  feet  high  ;  making 
with  the  tiled  roof  about  30  feet.  The 
A*ontage  was  about  21  feet»  by  25  feet 
deep.  On  each  floor  there  were  three 
windows  In  front,  and  two  at  the  back. 
The  shop-front  was  fitted  with  a  giaxed 
sash,  and  a  small  stock  of  light  wooden 
articles  were  exhibited  in  £e  window. 
The  upper  floors  were  fitted  «p  with 
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▼arious  artioles  of  furniture  in  the  shape 
of  chairs,  tables,  beds,  bedding.  Sou,  so 
as  to  make  the  building  and  its  contents 
present  as  nearly  as  possible  all  the  usual 
circumstances  of  an  ordinary  conflagra- 
tion. 

Saturday  last  was  the  day  appointed 
for  the  trial,  and  invitation  tickets  were 
issued  by  the  Annihilator  Company  to 
witness  the  "demonstration."  jBy  12 
o'clock,  the  hour  appointed,  a  numerous 
and  highly  respectable  company  had 
assembled  to  witness  the  experiment,  in- 
cluding the  Marquis  of  Anglesea,  Mas- 
ter -  General  of  the  Ordnance,  Lord 
Brougham,  the  ^/i/s  of  the  officers  of 
the  Boyal  Artillery,  Mr.  Braidwood,  the 
Superintendent  of  the  London  Fire  £n* 
gine  Establishment,  and  numerous  scien- 
tific gentlemen  and  persons  interested  in 
the  result  of  this  experiment.  The 
whole  of  the  arrangements  were  under 
the  absolute  control  and  personal  super- 
intendence of  Mr.  Phillips,  the  patentee, 
who  had  on  the  ground  several  small 
Anmhilatan,  one  of  a  larger  size  on  a 
hand  bairow,  a  still  larger  one  on  a  four- 
wheeled  carriage,  and  a  powerful  wagon- 
shaped  machine  of  large  dimensions, 
drawn  by  a  pair  of  horses.  The  build- 
ing having  oeen  inspected  by  most  of 
the  visitors,  and  all  being  ready,  the  con- 
tents of  the  shop  were  fired  at  25  minutes 
past  12  o'clock,  and  burned  slowly  for 
about  three  minutes,  at  the  end  of  which 
time  the  smoke  was  so  dense  as  to  obscure 
the  flames,  which  appeared  as  if  extin- 
guished ;  some  of  the  panes  in  the  shop 
vrindow  breakinff  widi  tne  heat,  a  current 
of  fresh  air  displaced  the  smoke,  and  the 
flames  burned  with  great  brUiianey.  At 
thirty  minutes  past  twelve,  the  signal 
was  given  for  applying  the  AnmikiMar^ 
and  that  in  the  hand-barrow  was  backed 
up  to  the  shop  firoat,  and  oonMMnoed 
dtsehargfaig  its  gaseoaa  eonteats  iolo  the 
fire.  At  Uiis  time  the  shop  was  ''  well 
alight,"  and  the  upper  part  of  the  honae 
fiUed  with  a  anffiiMting  sasoke ;  bat  the 
flames  had  not  reached  the  first-floor. 
The  Anmihitator  appeared  not  to  pro- 
duce the  shghlest  effect  upon  the  flames, 
and  the  larger  machine,  called  **  A  Dia- 
trict  or  Street  Fire  Annihilator,*'  was 
ordered  up,  and  aa  attempt  OAsde  to 
direct  its  jet  of  gas  into  the  fire,  **by 
means  of  a  pipe  or  hose,  as  in  ordinary 
fire-engines.''  The  force  of  the  gas, 
Jiowever,  instantly  displaced  the  hose, 


and  the  machine  was  backed  up  bodily 
to  the  front  of  the  building— im  opera- 
tion of  extreme  difficulty  from  the  heat 
S'ven  out  by  the  burning  mass.  As  in 
e  former  case,  not  the  slightest  effect 
appeared  to  be  produced  upon  the  flames, 
which  had  by  this  time  enveloped  the 
whole  of  the  buUding.  The  wagon  An- 
nihilator, which  had  been  placed  in 
reserve,  was  now  signalled  up,  the  horses 
detached,  and  an  attempt  made  to  place 
it  before  the  fire;  but  it  was  at  first 
placed  so  near  the  side  wall,  to  leeward, 
that  the  jet  of  gas  was  carried  round  the 
corner  outBide  ue  building.  After  some 
delay,  the  unwieldy  machine  was  shifted 
so  as  to  discharge  its  vapour  into  the 
building,  but  without  avail ;  and  it  was 
now  evident  to  all  present  tiiiat  the  Am- 
nihUaiors  were  fairly  and  completely 
beaten,  and  they  were  drawn  off,  leaving 
the  flames  uncontrolled  masters  of  the 
building,  in  which  they  revelled  as  long 
as  a  particle  of  combustible  matter  re- 
mained unconsumed. 

Mr.  Phillips  proved  but  a  sorry  fire- 
man, and  by  no  means  did  his  invention 
justice  ;*  his  men  also  appeared  to  have 
had  no  previous  drilling,  and  to  be  wholly 
ignorant  of  the  duties  required  of  them. 
This  want  of  preparation  was,  perhaps, 
upon  the  principle  laid  down  by  Mr. 
Phillips  in  his  prospectuses — that  "  the 
management  oi  the  Annihilator  is  so 
simple  and  &asy  that  a  woman  er  boy 
may  effectually  apply  them  in  case  of 
fire  with  very  lUUe  inetruetwn  I" 

Mr.  Phillips  complained  that  the  con- 
flagratioB  had  gained  too  great  an  asoeo- 
daney  before  ue  attempt  was  nude  la 
extinguiih  it.  But  it  must  be  home  la 
mind,  that  in  almoet  every  instance  shop 
fires  hava  much  longer  grace  than  was 
allowed  in  the  present  caaei  and  that 
flres,  taketi  at  the  pomt  at  which  Mr. 
Pkiltipe  oommeneed  hie  c 


apermttanef  are 
coBtinnally  siiccessfuliy  extinguished  by 
the  firemen. 

In  tins  coeimunicatioo  I  have  eon- 
flnad  myself  to  fsots;  in  my  ntatt,  I  pra- 
pose  to  discuss  the  philosophy  of  this 
reaMy  important  subject 

I  am.  Sir,  yours,  &e., 

Wm.  Baddxlby. 

19,  Alfiped- street  .[sllngton, 
June  11,  1S!0. 

*  [The  MMtar-Qenenl  felt  m  sensible  of  this, 
tbat  be  has  kindly  offered  to  give  the  inventor 
anotbet  and  n  Mnt  txial.— En.  M.  M.] 


Figure  1  of  the  ihon  engnviDgi  ii  a 
front  eleratioii  of  Ihii  tppantai.  A,  B,  C 
are  three  atandarda  or  supports,  one  of 
wbicb,  A,  i(  prolonged  bejoad  the  others, 
and  cirrieH  b  eroia  head  D.  E  and  F 
•re  two  pulleji  centred  in  the  crou  head 
D|  and  o*er  which  a  eord  G  ptsiei, 
having  suBpended  from  one  of  iti  codi 
the  Bhower-batb  H,  while  the  other  end 
is  attached  by  means  of  an  iron  handle 
a  10  the  hooic  I ;  K  Ib  a  rod,  one  end  of 
which  ii  hinged  at  F,  and  from  the  other 
ij  impended  the  eurtain  M,  whioh  ia  to 
be  uied  for  drjing  behind  after  the  bath 
baa  been  taken.  N  N  are  wire  hoopa  for 
retaining  the  curtains  in  the  circular 
form,  and  to  cloae  ihrm  instead  of  strings. 
When  the  apparaluB  is  no  longer  re- 
quired, the  cord  G  is  released  from  the 
hook  1,  which  alla»e  of  the  bath  H bdng 
lowered  and  removed.      The  standards 


A,  B,  C,  can  then  be  folded  together  bj 
raising  the  triangular  line  O,  when  lb« 
apparatus  will  aaiurae  the  appearaoee 
represented  in  flg.  2. 

The  bath  is  filled  bj  letting  it  down 
and  placing  the  handle  on  the  top  hook. 
The  water  is  then  poured  in,  when  the 
handle  ia  drawn  down  and  placed  on  tbe 
bottom  hook.  In  doing  tnia,  the  cord 
should  be  Icept  within  an  inch  or  two  of 
the  leg  to  wbioh  it  it  attached. 

The  advantagei  of  this  oonatrtictloa 
are,  1.  In  oorUbilitT;  the  stand  onlv 
weighing  9  lbs.  J  2.  The  small  space  ft 
oocupiea  when  closed ;  3.  Tbe  comfort 
of  eurlained  space  to  dr;  in,  to  that 
warm  water  may  be  oaed  during  the 
winter  roonthi  without  thebather  having 
to  step  St  once  into  the  cold  room  ;  and, 
4.  The  low  cost  at  which  it  can  be  manu- 
factured. 
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Samubl  F18HBE,  Birmingham,  engineer. 
Vw  hi^pnnwmeiUs  in  rmlwajfTcarriaffe  wAeeti, 
axU§9  li^ffkr  and  draw  tprimffs,  mid  hinges 
for  raUwajf  earriagt^  and  other  doors, 
Pfetent  dated  Deoember  5,  1849. 

1.  '*  Railway  carriage  wbeeli,"  Mr.  Fiiher 
propoies  to  oonitmct  by  bolting  a  number 
of  segmental  piecei  of  iron  together,  and  to 
a  flanged  tyre  on  each  side.  The  nave  ia 
made  of  iron  in  the  ihape  of  two  coneg 
united  by  their  bases  with  screws  tapped  on 
each.  Each  of  the  faces  of  the  wheel  is  made 
with  a  central  opening,  through  which  one  of 
the  screwed  ends  of  the  nave  is  put.  After 
which,  screw  nuts  are  put  on  the  nave  and 
screwed  up,  whereby  the  side  will  be  forced 
from  the  apex  towards  the  base  of  the  cone, 
and  the  wheel  consequently  distended. 

2.  It  is  proposed  aUo  to  make  railway 
carriage  wheels  with  wrought  iron  spokes 
inclosed  in  a  cast-iron  casing.  For  this 
purpose  a  number  of  pieces  of  wrought  iron 
are  bent  into  an  elbow  shape,  to  form  the 
■pokes  and  felloe,  and  arranged,  in  a  suitable 
easting  mould,  around  a  nare.  The  melted 
metal  is  then  poured  in  so  as  to  entirely 
enclose  the  spokes  and  felloe. 

3.  "  Railway  axles"  are  to  be  made  in  two 
pieces  and  united,  by  causing  the  end  of  one 
to  take  into  a  hollow  in  the  end  of  the  other, 
and  pre?enting  them  from  separating  by 
means  of  collars  and  set  screws. 

4.  **  Buffer  and  draw  springs"  are  to  be 
made,  in  a  C  form,  of  wood  (by  preference 
beech)  instead  of  metal,  coiled  helically  round 
a  core. 

5.  "  Rmlway  carriage  and  other  door 
springs"  are  t  ^  formed  of  strips  of  tuI- 
canixed  Indian  rubber,  attached  both  to  the 
door  and  door  post,  and  hid  from  observa- 
tion by  plates. 

The  claims  embrace  the  various  improve- 
ments described. 

Thouab  Grimslbt,  Oxford,  flculptor. 
For  in^frovemenU  in  the  mtaMtfaetwre  oj 
briek$  and  tile$.  Patent  dated  December 
10,  1849. 

CSaima, — 1.  Certain  machinery  for  menu- 
facturing  bricks  and  tiles  in  so  far  as  regards 
the  bed  plates  or  running  tables  and  the 
catting  frames,  and  the  parts  in  immediate 
and  necessary  connection  therewith  respec- 
tively ;  as  also  certain  modifications  in  the 
cutting  frames  and  appendages. 

2.  An  arrangement  of  machinery  for 
pressing  clay  to  form  bricks  and  tiles 
through  dies  in  a  continuous  and  uninter- 
rupted stream ;  as  also  a  modification  of  the 


said  arrangement ;  and  the  application  of  the 
said  arrangement  and  modification  to  the 
crushing,  "breaking  up,  and  pugging  of  day, 
for  the  purpose  of  being  manufiictured  Into 
bricks  and  tiles. 

3.  The  forming  of  bricks  for  the  purposes 
aforesaid  with  longitudinal  holes  (e  e) ;  u 
also  different  forms  of  bricks. 

4.  The  employment  in  the  construction 
of  drains  and  sewers,  and  other  conduits  of 
liquids  and  liquid  matters,  of  bricks,  glazed 
on  those  parts  of  their  surfaces,  over  which 
the  said  liquids  or  liquid  matters  are  de- 
signed to  flow. 

5.  An  improved  drying  kiln,  in  so  far  as 
regards  the  combination  of  four  or  more 
chambers,  or  compartments  (capable  of 
being  used  collectively  or  individually}  with 
a  drying-room  or  rooms,  over  the  same. 

A  more  particular  description  of  these  im- 
provements, illustrated  by  engravings,  will 
be  given  in  an  early  Number. 

Edward  Carter,  Merton  Abbey,  Sur- 
rey, machinist.  For  improvemmto  in  print- 
inff  calico  and  other  fabrics.  Patent  dated 
December  5, 1849. 

Hie  patentee  first  describes — 

1.  An  apparatus  for  applying  colour  to 
blocks,  which  consists  of  a  frame  furnished 
with  wheels,  and  so  constructed  that  it  may 
be  easily  moved  over  the  printing  table,  and 
inclined  in  any  required  direction  across  its 
surface.  In  this  frame,  which  ia  inclined 
from  one  side  of  the  table  to  the  other,  there 
is  mounted  the  colour  box,  the  rollers  for  ap- 
plying it  to  the  blodcs,  and  the  distributing 
rollers.  The  axlea  of  the  colour-applying 
rollers  are  provided  at  one  end  with  rollers, 
to  the  peripheries  of  which  bands  of  vul- 
oanized  Indian  rubber  are  made  fast.  A 
second  frame,  provided  with  wheels  to  run 
to  and  fro  on  the  firat,  is  placed  above  it, 
and  carries  a  rod,  roughened  on  its  under 
side,  which  is  depressed  when  the  block  is 
placed  on  the  second  frame,  and  forced  into 
contact  with  the  wheels.  When  the  printer 
pushes  the  second  frame  up  the  first,  the 
frictional  contact  of  the  rod  and  wheels  will 
oanse  the  rollers  to  rotate,  and  consequently 
apply  colour  to  the  printing  surface  of  the 
block.  When  the  block  is  lifted  off  the 
seoond  frame,  the  latter  runs  down  the  firat 
to  its  original  position.  To  prevent  inju- 
rious effects  from  concussion,  both  ends  of 
the  second  frame  are  provided  with  buffers. 

2.  A  mode  of  preparing  blocks  for  print- 
ing both  sides  of  a  fabric,  is  next  described, 
whereby  colours  and  patt^rva  may  liit  or 
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come  exictly  opposita  each  other.  One  of 
the  sets  «f  blocks  is  prepsred  in  the  qsiiaI 
way,  while  the  pattern  is  cat  on  the  other 
in  the  reverse  direction.  In  order  that  the 
pattens  on  each  nay  oorrespond  exactly, 
the  first  block  is  coloured,  and  then  passed 
oter  the  seoond  to  transfer  the  patten 
thereloi  and  guide  the  workman  in  engnfiog 
it  To  enable  him  to  ascertain  if  any  inao* 
evnfliet  haTc  oocvrred»  it  is  proposed  to 
tranafer  the  patten  from  the  first  block  to 
m  transparent  Ikbrie,  which  is  then  to  be 
rapported  in  a  hinged  frame  aboTc  the 
leoond,  and  applied  to  it,  whereby  any  dis- 
erepancy  lietween  the  two  will  be  eaaily 
detected.  The  fSibric  to  be  printed  is  stiiF. 
•ned  with  gun  water,  and  is  stretched  and 
supported  in  frames.  When  dried,  it  Is  laid 
oa  the  pfintbg  table,  printed  on  one  side, 
remcTcd,  and  dried  again ;  after  which,  the 
printed  side  is  laid  on  the  table  and  printed 
with  the  rererse  blocks,  removed,  dried,  and 
finished  off. 

8.  An  arrangement  of  machinery  is  also 
deaeribed  for  printing  both  sides  of  the  fabric 
in  different  oolonrs  sodcessirely.  A  number 
of  sets  of  rollers  an  prepared  for  printing 
botii  sides  in  the  same  way  as  in  the  preced- 
ing case.  These  rollers  are  supported  in  a 
framing,  and  the  axle  of  each  has  a  toothed 
wheel  on  one  end,  which  gears  Into  a  screw 
on  the  main  shafit,  wherel^  rotary  motion  is 
oommuaicated  from  the  steam  engine  or 
other  prime  moTcr  to  the  printing  rollers. 
AboTC  and  beneath  each  series  of  printing 
rollers  are  a  number  of  colour  boxes  and 
distributing  rollers,  the  latter  of  which  are 
driven,  through  the  intervention  of  toothed 
whoels,  by  the  rotation  of  the  printing  roU 
Im  themaelTes.  The  fabric  to  be  printed 
ii  led  from  a  roller  on  which  it  has  been 
previously  wound  between  the  different  sets 
of  printing  rollers,  after  which  it  is  dried. 
When  it  is  dsdred  to  print  two  fabrica  at 
the  same  time  in  different  colours,  they  are 
passed  through  the  printing  rollers  as  before, 
but  with  a  backing  between  them. 

Jbav  Baptistc  BoAftNOT,  France.  J^ 
iH^muMmnUi  in  ikt  mamifmctwre  ^snl- 
pkurit,  iuipkuirmu,  aesMe,  ami  omuUe  mM, 
mkd  nUrmim.  Patent  datsd  December  10, 
1849. 

The  patentee  states  that  In  manufisotivlng 
the  adds  enumerated  In  the  title  of  his  patent, 
a  biozide  of  azote  is  formed,  which  combines 
with  the  oxygen  of  theair,andeacapesinthe 
form  of  hypo-axotic  add,  and  is  consequently 
lost.  The  latter  is  soluble  in  steam  or  water, 
and  forms  in  addition  bioxide,  whidi  has 
again  to  be  converted.  Now  the  preeent  in- 
vention consists  in  sul^ecting  the  bloxide, 
in  a  dose  Tesid,  to  the  ooigolnt  action  of  air, 


■team,  and  water.  For  this  purpose  he  eaa- 
ploys  a  vessd,  or  hoUow  cdumn,  composed 
of  earthenware  pipes,  strongly  luted  toge- 
ther, and  filled  with  pumice  stone.  The 
bioxide  is  conveyed  to  the  top  of  the 
column,  and  is  made  to  percolate  thrmigh 
tibe  porous  substanoea,  and  meet  a  currssit 
of  air,  which  ia  driven  up  from  bdow  by  m 
fan  or  other  blowing  apparatus*  Steam  aad 
water  is  also  nkade  to  accompany  and  mingle 
with  the  bioxide  in  its  passage  through  the 
doscTessd. 

No  claims  are  made  in  this  spedficathra* 
William  Holt,  Preston* placci  Bradfoi^ 
organ  builder,  fir  etri&ln  iwju^eofwinfi 
In  th9  eomtrtietUm  of  tk§  pcUflt ,  or  oolnst 
^orgmu,  totmd  ^oerdt,  or  wind  ekmts,  tke 
§amt  beHt0applieableioien^kmi,§ot€pk9m9, 
Aermenteons,  Aarmontimit,  mul  mil  irfinr 
nnuieai  kutmmeiUt  m  wkiek  ike  Ume  it 
produced  hy  tho  admimwn  ^  wimd  ompptied 
by  beiiatM,  or  oihtr  mtaehhtery^  to  pipm^ 
reodit  or  tprinyM, "  and  also  to  various  ollitf 
purposes  connected  with  all  the  abov^ 
named  musicd  instruments**'  Patent  dated 
December  10, 1849. 

The  patentee,  who  has  filed  a  dtadafaner  of 
the  latter  part  of  his  title,  which  is  here 
printed  in  Roman  letters^  statsa  that  hb 
invention  has  for  its  object  to  .render  the 
playing  of  wind  instruments  easier  than 
heretofore,  by  making  the  valve  in  two  pieoea 
•—one  bdng  attached  to  the  wire,  wUdi  la 
connected  to  the  key,  and  hinged  to  the 
other  or  larger  one.  The  wire  pasaes  through 
an  elbow-piece  projecting  from  the  inside  of 
the  larger  portion  of  the  valve,  and  la  pro- 
vided with  nuts  at  a  short  distance  above 
and  bdow  it.  Both  portions  am  kept  In 
position  by  means  of  two  separate  springa. 
When  the  key  is  depressed,  the  smaller  por* 
tion  of  the  Talve  will  be  opened,  and  tlie 
atmospheric  pressure  on  both  sidea  of  the 
▼alTC  immediatdy  rendered  equd.  The 
continued  descent  of  the  key  wUl  bring  the 
top  nut  into  contact  with  the  dbow-pieee, 
and  drag  down  with  it  the  larger  portion  of 
the  vdve.  By  this  arrangement,  only  •  very 
small  portion  of  the  area  of  the  vdve  wUl 
have  to  act  against  the  unbalanced  piewme 
of  the  atmosphere. 

UCXMT  All SnZCAir  PATIKT. 

(FMm  the  Fromklim  /vmrmmL) 

For  Air  Impsotxhuit  in  SrAmx  Am- 
naarxma.    /amet  A>  OUtmp. 

The  nature  of  this  invention  conaists  In 
pladng  above  the  top  of  the  chimney  a  de- 
flecting cap  made  in  the  form  of  an  jnvmted 
funnd,  with  the  outer  part  bent  down  ell 
around  in  a  curve,  to  leveibeiato  the  p«»* 
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duote  of  eombiution  and  foroo  them  down, 
when  this  U  combinod  with  a  leriea  of  radial 
and  inclined  or  curbed  ihutes  or  pauagesy 
arranged  below  the  deflecting  reverberating 
wp,  thfongh  which  the  prodncta  of  combna- 
tion  pass,  and  by  which  they  are,  at  the  same 
time,  caused  to  take  a  revoWing  motion 
ar«nnd  the  ehimnej,  so  that  the  sparlcs  and 
other  solid  matter  may  be  forced  into  a 
receptacle  below,  through  a  series  of  radial 
apertores  in  a  diaphragm,  each  of  the  said 
radial  apertures  being  proTided  along  one 
edge  witii  an  inclined  flanch,  the  better  to 
eatoh  the  sparks,  &e.,  and  cause  them  to  be 
deposited,  while,  at  the  same  time,  the  pas- 
sage of  the  currents  through  the  series  of 
shutes  has  the  effect,  in  part,  to  exhaust, 
whenever  the  force  (such  as  a  jet  of  steam) 
which  impels  the  draught  is  momentarily 
anspended,  and  thus  continue  the  draught 
during  the  pulsations  of  the  jets  of  steam. 

The  invention  also  consists  in  combining 
with  the  reverberating  cap  and  series  of 
imdial  and  inclined  or  curved  shutes,  an  ex- 
ternal series  of  radial  and  inclined  or  carved 
shutes,  outside  of  the  first  series,  together 
with  apertures  in  the  casing,  leading  into 
another  receptacle,  so  that,  after  the  pro- 
dncta of  combustion  have  been  cairied 
around  in  one  direction,  the  current  shall  be 
caused  to  change  its  direction,  and  also  to 
turn  upwards  and  outwards  to  pass  through 
the  second  series  of  shutes,  and,  whilst 
revolfing,  force  the  solid  particles  through 
the  apertures  into  the  surrounding  and  outer 
receptacle,  the  reversing  of  the  direction  of 
the  revolution  below  the  two  series  of  shutes 
having  the  effect  to  deposit  the  solid  parti- 
cles in  the  lower  receptacle  more  effectually 
than  would  otherwise  be  the  ease. 

Clana, — 1.  The  deflecting  and  reverbe- 
ratmg  cap,  and  the  chimney,  in  combination 
with  the  first  series  of  inclined  or  curved 
shutes  below  the  top  of  the  chimney. 

2.  The  perforated  diaphragm  below  the 
ahutes,  in  combination  with  the  inclined 
ahntes  and  cap. 

3.  The  second  series  of  inclined  or  curved 
ahutes.  In  combination  with  the  first  series 
of  shutes,  the  cap,  and  the  chimney. 

4.  The  surrounding  apertures  leading  into 
ft  receptacle  for  sparks,  in  combination  with 
the  two  reversed  series  of  inclined  shutes. 
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A  grant  unto  William  George  Blcknell,  of  Esiez- 
•treet,  Btrand,  and  James  Reginald  ToHn  Graham, 
o(  the  Grove,  Claptaam  Common,  of  an  extension 
for  the  term  of  liz  yean  of  letten  patent  granted 
bv  His  late  Majesty  King  William  the  Fourth  to 
Miles  Berry,  of  Chaneery-lane,  patent  agent,  for  an 
invention  of  certain  improvements  in  maeblnery 


or  qiparatus  for  eleanlng,  puri(ying,  and  diylog 
wheat  or  other  grain  or  leeds.    June  7. 

William  Newton,  of  Chancery  -  laoe,  civil  en- 
gineer, for  certain  improvements  in  the  manufkic- 
ture  of  cords,  ropes,  bands,  strong  cloths,  quilting 
sacks,  and  cushions,  and  in  elastic  material  for 
stuffing  the  latter,  in  which  manufacture  caout- 
chouc forms  an  essential  ingredient,  and  In  the 
application  of  parts  of  these  Improvements  to  the 
manufacture  of  pads,  stoppen,  tubes,  boxes,  1ms- 
kets,  coverings,  wrappers,  and  oth«r  like  articles  of 
utility.  (Being  a  communication.)  June  8;  six 
months. 

James  Colman,  of  Stoke  Mills,  Stoke,  near  Nor- 
wich, Norfolk,  mustard  and  starch  manufacturer, 
fbr  improvements  in  the  manubcture  of  starch. 
June  R ;  six  months. 

Peter  Armand  Leoomte  de  Foutalnemorean,  of 
South-street,  Finsburv,  London,  for  certain  Im- 
provements In  oscillating  engines  put  in  motion  by 
steam,  and  gas  resulting  from  eomfrustion.  (Being 
a  communication. )    June  8 ;  six  months. 

Charles  Warwick,  of  Cheapside,  warehouseman, 
for  improvements  in  apparatus  for  taking  up  the 
work  of  certain  descriptions  of  knitting  machinery. 
(A  communication.)    June  8;  six  months. 

Peter  Armand  Lecomte  de  Fontaiaemoreau,  of 
South-street,  Finsburv,  for  certain  improvementa 
in  the  manufacture  of  sulphate  of  soda,  muriatle 
and  nitric  acids.  (Being  a  communication.)  June 
11;  six  months. 

William  £dward  Newton,  of  Chancery  -  lane, 
civil  engineer,  for  improvements  in  machinery  for 
carding  cotton,  wool,  or  other  fibrous  materials, 
and  in  apparatus  for  preparing  or  setting  the  cards 
of  carding  engines.  (Being  a  communication.) 
June  11;  six  months. 

William  Jackson,  of  Kingston-npon-HuII,  soap- 
maker,  for  improvements  in  the  manufacture  of 
soap,  and  in  the  preparation  of  materials  to  1)e 
used  for  this  purpose.    June  11;  six  months. 

William  Edward  Newton,  of  Chancery  -  lane, 
civil  engineer,  for  improvements  in  rotary  engines. 
( Being  a  communication.)    June  11 ;  six  mouths. 

Robert  Waddell,  of  Liverpool,  Lancaster,  en- 
gineer, for  certain  improvements  in  steam  engines. 
June  11 ;  six  months. 

Alexander  Parkes,  of  Pembrey,  Carmhrthenshire, 
experimental  chemist,  for  improvements  in  smelt- 
ing and  treating  certain  metals,  and  in  the  con- 
struction and  manufacture  of  ftimaees  and  the 
materials  to  be  used  for  the  same,  such  furnaces 
and  materials  being  applicable  to  the  treatment  of 
metals  and  metallic  compounds,  and  to  various 
other  oseflil  purposes  of  a  like  nature.  June  11 ; 
six  months. 

William    Pole,  of  Great   George-street,  West- 
minster, engineer,  and  David  Thomson,  of  Bel- 
g rave-road,  Pimlico,  engineer,  for  improvements 
1  steam  engines.    June  11 ;  six  months. 

John  Henry  Vries,  of  Norfolk-street,  Strand, 
Middlesex,  Esq.,  for  improvements  in  working 
engines  by  atmospheric  air.    June  11;  six  months. 

James  Palmer  fiudd,  of  the  Ystalyfera  Iron 
Works,  Swansea,  merchant,  for  improvements  in 
the  manufacture  of  eoke.    June  U ;  six  months. 

John  Dearman  Dunniellff,  of  Hyson  Green,  Not- 
tingham, lace  manufkotoier,  and  John  Woodiheuse 
Bagley,  of  Radford,  in  the  said  eounty,  lace  maker, 
for  certain  improvementa  In  laoe  and  other  weav- 
ings.    June  11 ;  six  months. 

Samuel  £Uis,  of  Salford,  engineer,  for  Improve- 
ments in  machinery  or  apparatus  applicable  to  all 
kinds  of  carriages  used  on  railways.  June  11;  six 
months. 

Frederick  Albert  Oatty,  of  Aecringtoa,  Lancaster, 
manufacturing  chemist,  for  a  certain  process  or 
certain  processes  for  obtaining  carbonate  of  soda 
and  carbonate  of  potash.    June  11 ;  six  months. 

William  Cos,  of  the  firm  of  William  Cox  and 
Co.,  of  Manchester,  cigar  merchant,  for  certain 
improvements  in  maehinery  or  a^iarataB  for  manu- 
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liMturlDg  Mnted  waten,  or  other  tueh  liquidi. 
June  11;  six  months. 

John  Sidebottom,  of  Broadbottom,  Chester,  ma- 
nnfacturer,  for  impro?emenU  In  looms  for  weaying. 
June  11 ;  six  monihs. 

William  Mac  Lardy,  of  Manchester,  msehinist, 
for  certain  improvements  in  machlnenr  or  appara- 
tus for  preparing  and  finishing,  and  doubling  cotton 
and  other  fibrous  materials.   June  12;  six  months. 

Alfk-ed  Vincent  Newton,  of  Chancery-lane,  Mid- 
dlesex, mechanical  draughtsman,  for  Improvements 
in  the  production  of  gaies  to  be  used  xbr  lighting, 
heating,  and  motive  power  purposes.  (Being  a 
a  communication  )    June  12;  six  months. 

Oustavus  Palmer  Harding,  of  Bartlett's-buUd- 
ings,  London,  artificial  florist,  for  improvements  in 
the  manufacture  of  buttons  and  other  fastenings. 
June  12;  six  months. 

Thomas  Deakln,  of  Balsall  Heath,  Worcester, 
Esq.,  for  eertain  improvements  in  machinery  and 


apparatus  to  be  used  in  roUlng  meCala  sad  ia  At 
manullMture  of  metal  tubes.   June  1 2 ;  six  mootlH. 

John  Stopporton,  of  the  Isle  of  Man,  eagiaecr, 
for  certidn  improvements  in  propelling  Tceaeb. 
June  12;  six  months. 

William  Edward  Newton,  of  Chaneoy-laae,  dTfl 

U  In  the 


engineer,  for  certain  improvements 

struction  of  railwavs.    (Being  a  eommnnlcstlon.) 

June  12 ;  six  months. 

George  Allen  Everltt,  of  the  firm  of  AlleD,  Eve- 
ritt,  and  Son,  of  the  Kingston  Metal  WortLs,  Bir* 
mingham,  metal  and  tube  manuliKtareis,  and 
George  Glydon,  of  Birmingham  aforesaid,  engineer 
and  fcveman  to  the  said  Allen,  Everitt,  and  Son, 
for  certain  improvements  in  the  maaufiactore  of 
metal  tubes  for  locomotive,  marine,  and  other 
boilers.    June  12;  six  months. 

John  Manly,  Jnn.,  of  Birmingham,  aannlto- 
turer,  for  certain  improvements  in  the  mannfiKture 
ofnaOs.    June  12;  six  months. 
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WlUiam  Gamett  Taylor,  of  Burton  Hall,  West-  Dennis,  Cornwall,  genUeman,  for  imnrovements  la 
moreland,  for  improvements  in  lint  and  in  linting  electric  and  magnetic  apparatus  for  mdknting  and 
machines,  whieh  improvements  in  linting madiines  oommunlcating  intelUgenee.    May  2 ;  six  months, 
are,  in  whole  or  in  part,  applicable  to  other  pur-  George  Edmond  Donisthorpe,  and  John  White- 
poses.    April  30;  six  months.  head,  of  Leeds,  maouikcturers,  for  improTeoieBts 

William  Brown,  of  Airdrie,  Lanarkshire,  electri-  in  preparing,  combing,  and  haokling  fibrona  nattets. 

cian,  and  William  Williams,  the  younger,  of  St.  May  10;  six  months. 
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If 
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2332 
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Proprietors'  Names.  Addresses.  Sul^ects  of  Design. 

John  Rowan  and  Soni  York-street  Foundry,  Belfast..^  Factory  ventOaton. 

George  Frederic  Hip- 
kins  Birmingham^. m..m...  "  The  Sportsman's  Compa- 
nion,'* combining  nipple- 
wrench,  tumscreer,  nipple- 
pricker,  wafer-stanp,  aad 
corkscrow. 

C.  A.  and  T.  Ferguson  Millwa11...M....M Gun  carriage. 

Edwin  Greenslade  Brad- 
ford.....  Telgnmonth,  Devon,  Jeweller.^  Fastener  fbr  garments. 

John  EdwanI  Smith.^.  Lawrence-laiiie,  Che^side  ....m.  Shirt. 

Thomas  Grubb  Dublin,  CivU  Engineer Spindle  and  bearing  for  the 

dashers  of  revolvUig  dasher 
chums. 

James  William  Giles...  Aldersgate-street.MM —  Dress  pin. 
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Bt.  James'-tquare,  Eaq.) 

Fintly.  My  invention  consists  of  an  improved  method  of  obtaining  aleohoUe 
spirit  from  vegetable  substances,  which  is  more  especially  applicable  to  substances 
of  low  saccharine  properties ;  that  is  to  say,  containing  sugar,  but  not  in  sufficient 
quantities  to  warrant  the  treatment  of  them  for  the  extraction  of  sugar  alone.  I 
take  the  substance,  say,  for  example,  the  sawdust  of  fir  or  other  wood,  and  subject  it 
to  the  action  of  steam  of  considerable  pressure,  until  it  attains  to  a  pulpy  or  pasty 
state.  I  then  convert  it  into  gum  by  adoing  strong  sulphuric  acid  in  the  proportion 
of  about  one  part  (by  weight)  of  the  acid  to  one  thousand  parts  of  the  vegetable 
mass.  I  next  boil  the  gum  In  water,  until  it  is  changed  into  sugar.  When  this 
change  has  been  eompleted,  I  add  a  quantity  of  chalk  in  order  to  neutraliae  the 
sulpbwHo  acid ;  and  then  sul^eet  the  mass  to  fermentation  in  the  usual  way,  and 
distil  it  over. 

8$$muUy»  My  invention  sonsfs ts  of  certain  improvtmeots  in  the  process  of  dis- 
tilling. Fig.  1  is  a  side  elevftiion  of  a  distilling  aK>aratus  embodying  these  improve- 
ments, rig.  2  is  a  sectional  etevation  of  the  part  of  the  apparatus  above  the  stsge 
S,  and  between  the  still  hmd  H|  and  condenser  B,  to  whicb  part  mv  improvements 
have  more  particular  reference.  A  is  a  receiving  vessel,  Into  which  the  shorter 
vapour  pipes  open  f^om  the  itill-head  H.  A' A'  are  six  (or  more)  shallow  pans  with 
perforated  bottoms  (to  allow  of  the  spirituous  vapour  passing  through)  which  are 
mounted  on  the  top  of  the  receiver  A ;  each  pan  fitting  into  thst  beneau  it,  and  form- 
ing a  cover  to  it,  with  the  exoeption  always  of  the  first  pan,  wbieh  fits  into  the  receiver 
A.  These  pans  are  in  the  boay  part  a  a  of  a  hemispnerieal  form,  but  terminate  in 
straight  bottoms  bb;  and  they  are  divided  internally  by  purtitions  e  c  into  two  cir- 
cular oompartmentB  d^d^*  A  plan  of  one  of  these  pans  is  given  separately  in  fig.  S. 
The  centre  compartment  d^  of  each  pan  is  filled  to  about  the  bdght  shown  with 
charcoal  or  any  other  suitable  filtering  material,  and  imbedded  in  this  filtering  mate- 
rial there  is  a  coil  of  pipes  e  e,  througn  which  eold  water  is  kept  constantly  flowing. 
£aoh  coil  is  supplied  from  a  stand  pipe  B;  and  the  w»tert  ^ft^r  eirooUtijig  throiifii 
the  coll  discharges  itself  into  the  outer  circular  compartment  of  the  pan  d^,  from 
which  again  it  passes  off  into  a  discharffe  pipe  £.  A  constant  circulation  of  cold 
water  is  thus  kept  up  through  and  around  the  filtering  medium  which  keeps  it  at  a 
temperature  exceedingly  favourable  to  the  separation  of  |he  essential  oil  from  the 
spirit  In  ^e  course  of  its  upward  passage  through  the  filtering  pans.  From  the  last 
pan  tbi  purified  spirit  is  carried  over  by  a  pipe  T  into  the  condenser  B. 

A  modification  of  the  preceding  arrangements  is  exhibited  In  figs.  4  and  5.  Here 
the  filtering  material  is  contained  in  a  number  of  cylinders  set  upright  within  a 
circular  vessel  G,  and  provided  with  perforated  bottoms,  through  which  the  spiritous 
vapour  ascends ;  and  cold  water  is  kept  constantly  circulating  around  and  bwtween 
these  cylinders. 

Both  of  the  arrangements  just  described  may  be  used  either  for  distilling  or  recti* 
fying ;  that  is  to  say,  for  distilling  from  the  waste  or  for  rectifying  raw  spiriL 

And,  Thirdly,  My  invention  consists  of  another  improved  method  of  rectifying 
or  purifying  spirits.  I  made  use  for  this  purpose  of  a  close  vessel,  which  is  com- 
posed at  bottom  of  woven  wire  or  perforated  metal,  covered  with  thick  felt,  or  hair 
cloth,  or  other  like  porous  material,  and  has  an  air-tight  fitting  cover  at  top,  with 
means  for  making  it  fast  under  any  pressure  to  which  it  may  be  requisite  to  suljeet 
it.  I  fill  this  vessel  to  near  the  top  with  the  charcoal  or  other  filterinff  medium, 
and  then  make  the  cover  fast.  Hie  spirit  to  be  rectified  or  purified  is  Uien  Intro- 
duced by  a  pipe  into  the  vacant  space  in  the  upper  part  of  tne  vessel,  and  forced 
down  through  the  filtering  materials  by  means  of  hydraulic  pressure,  which  may  be 
either  effected  by  means  of  a  head  of  water  or  of  an  hydraulic  pump. 

I  do  not  confine  myself  to  the  use  of  a  single  vessel  alone,  but  contemplate  using 
as  many  vessels,  two,  three,  or  more,  as  may  be  found  necessary,  deemea  expedient 
according  to  the  more  or  less  purity  desired  to  be  given  to  the  spirit. 

For  Claims,  see  ante  p.  458. 
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To  one  of  the  causes  referred  to  in  my 
last  communication,  viz. :  a  large  expen- 
diture on  foreign  luxuries,  of  the  money 
saved  by  the  cheapness  of  British  goods 
through  the  introduction  of  machinery, 
I  cannot  help  thinking  that  much  of  the 
destitution  of  the  manufacturing  popu- 
lation may  be  traced.    Compariiuf  the 
present  state  of  our  labomnng  cusses 
with  their  condition  a  century  or  so 
affo,    we    should    find,  I   think,   that 
railst  those  who  are  employed  are  bet- 
ter ofF  now  than  formerly,  there  are 
more  persons  unemployed ;  that  whilst  a 
little  money  goes  much  farther  in  pro- 
curing comforts  than  it  did  formerly, 
it   is  more  difficult   to  get  that  lit* 
tie.    The  difference  between  the   con- 
dition of  the  rich  and  poor  has  been 
rapidly  widening — not,  by  any  means, 
so    much  through  a  debasing  of   the 
latter,  as  through  a  very  rapid  and  great 
elevation  of  the  former.     Even  if  the 
great  mass  of  the  people  has  upon  the 
whole  progreesed  in  comfort,  the  pro- 
gress of  the  capitalist  and  wealthy  classes 
has  been  still  greater.     The  progress 
has  not  been  proportionate  in  the  two 
classes,  or  anything  like  proportionate. 
The  whole  history  of  commerce,  as  well 
as  that  of  private  merchants  and  capital- 
ists, has  always  appeared  to  me  a  strik- 
ing exemplification  of  the  savins,  '*  To 
him  that  hath  shall  be  given."  Wealth 
produces  wealth,  capital  increases  at  an 
enormously  increasmg  ratio.    The  indi- 
vidual labourer  has  become  of  less  im- 
portance.   The  machine  has  made  the 
master  more  independent  of  the  work- 
roan.    I  do  not  forget  that  the  manu- 
facturer is  still  dependent  to  a  certain 
extent,    on   his    workmen,     and   that 
'*  strikes**  inflict  a  severe  injury  on  die 
employer.    But  on  the  whole  the  capi- 
talist is  more  independent  of  the  opera- 
tives he  employs,  since  the  introduction 
of  machinery,  than  he  ever  was  before. 
The  machine  is  more  beneficial  to  its 
owner  than  to  anybody  else. 

Several  writers  have  seen  this  plainly, 
and  different  schemes  have  been  pro- 
posed, having  for  their  object  to  give  to 
the  labourer  a  greater  share  of  the  bene- 
fits of  his  labour — to  make  htm,  in  short, 
a  partner  in  the  profits  of  the  capitalist. 
Mir.  Babbage,  in  his  well-known  work  on 


"The  Economy  of  Machinery  and  Manu- 
factures," has  proposed  a  plan  which 
seems  to  be  practical  without  much  diffi- 
culty, and  to  be  free  from  the  absurdi- 
ties which  have  characterized  the  recent 
French  schemes  of  Louis  Blaae  and  Co. 
And,  in  fMst,  such  a  ]^an  has  been  actually 
in  operation,  with  excellent  effect,  for 
several  years  in  the  establishment  of  a 
M.  Leciaire  (Vide  Chambers's  Journal 
for  September  27,  1845.)  I  must  refer 
the  reader  to  Mr.  Babble's  work  for 
details  of  this  plan. — [Uhap.  XXYI. 
'*  On  a  New  System  of  Manufiustory." 

E.  250,  4th  ed.J  Mr.  John  Stuart  Mill 
as  also  taken  up  Mr.  Babbage*s  sugges- 
tions, which  he  approves  of  and  illus- 
trates by  other  examples  (Principles  of 
Pol.  Economy,  Book  iv.  Chap.  7.;  But 
though  some  such  arrangement  for  se- 
curing to  the  labourer  a  greater  share 
than  hitherto,  will  probably  be  adopted 
and  become  general  at  some  future 
time,  there  are  some  remedies  appli- 
cable to  the  evils  of  the  existing  state 
of  things. 

Fluctuations  in  manufacturing  indus- 
try have  become  almost  certain  periodical 
events.  The  oscillations  of  a  pendulum 
are  scarcely  less  sure  to  occur,  than 
those  alternate  periods  of  ''brisk  de- 
mand*' and  ''full  employment,**  and 
"  dull  market,"  "  hands  dismissed,** 
"  factories  closed  or  working  half  time." 
This  is  not  the  place  to  inquire  into  the 
causes  of  such  fluctuations :  all  we  have 
to  do  with  them  is,  in  so  far  as  they 
bear  on  the  operatives.  The  effect  is 
similar  to  the  introduction  of  new  and 
more  powerful  machinery,  in  throwing 
hands  out  of  work  for  a  longer  or 
shorter  time;  and  from  whatever  cause 
this  arises,  a  remedy  is  to  be  sought  for 
the  evil  produced. 

One  remedy  is  obvious  enough,  and 
has  been  enforced  on  the  suffering 
classes,  over  and  over  again,  by  almost 
every  person  who  has  had  anything  to 
say  or  do  with  such  matters,  and  that  is, 
to  save  a  portion  of  the  high  wages  re- 
ceived in  a  period  of  prosperity,  and  lay 
them  by  against  a  time  of  need.  But 
such  exhortations  are  thrown  away  on 
the  careless,  ignorant,  and  thoughtless 
masses.  Experience  shows  of  how  little 
use  it  is  to  preach  these  doctrines,  how- 
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ever  sound  and  Important,  to  the  unre- 
flecting and  childisn  gin- drinker.  The 
only  effectual  way  to  benefit  them  is,  to 
take  care  of  them  tit  spite  ofthemsehes  ; 
and  keep  them  from  extrayagance  by  not 
a£Pording  them  the  means  of  squandering. 

It  is  to  the  masters,  the  employers, 
that  we  must  appeal :  and  a  very  sim- 
ple and  effectual  plan  may  be  brought 
into  use,  by  dint  or  a  little  patience  and 
management — and  that  is,  to  keep  back 
part  of  the  toagee  and  invest  them  in 
the  bank  for  the  benefit  of  the  operatiye. 
This  plan  has  been  acted  on  in  the 
neighbourhood  of  Newcastle,  for  some 
time,  and  with  excellent  effect.  It  was 
opposed,  at  first,  of  course,  and  the  men 
refused  for  some  time  to  engage  with  a 
master  on  such  conditions;  but  they 
soon  found  the  benefit  of  such  a  course 
when  they  tried  it,  and,  after  a  time,  it 
was  as  eagerly  sought  by  the  men  them- 
selves as  by  the  employers. 

Here,  in  Northumberland,  the  farmers 
also  have  an  admirable  plan  of  paying 
their  labourers,  which  is  also  common 
in  Scotland.  They  are  hardly  paid  any 
money  at  all  (perhaps  only  three  or  four 
pounds,  and  that  only  once  a  year),  but 
receive  so  much  wheat,  so  much  barley, 
oatmeal,  &c.,  &c.,  and  have  a  cow  kept 
for  them,  and  some  potatoes  or  a  plot  of 
ground  for  growing  some.  Now  the 
effect  of  this  arrangement  is,  that  having 
no  money  in  their  pockets,  they  cannot 
go  and  squander  half  their  week's  earn- 
ings at  the  public- house,  like  their  un- 
fortunate fellow-labourers  in  other  parts 
of  the  kingdom.  There  is  no  want  of 
food — no  starving  mother  and  children, 
no  famished  wife  waiting  at  the  door  of 
the  gin-shop  on  Saturday  night,  to  drag 
away  her  drunken  husband  before  he  has 
spent  every  farthing.  Only  those  who 
have  lived  amongst,  and  witnessed  these 
two  different  states  of  things,  can  fully 
comprehend  and  appreciate  the  blessings 
of  the  plan  I  have  just  mentioned. 

Now,  why  should  not  something  of 
the  kind  be  adopted  in  the  manufacturing 
districts?  The  great  majority  of  the 
labouring  classes  are  just  as  thoughtless 
and  ignorant  of  their  own  real  interests 
as  the  veriest  children.  In  fact,  they 
are,  mentally,  babies,  and  must  be  treated 
as  such  by  their  employers,  if  sincere 
regard  is  felt  for  their  welfare.  Such  a 
state  of  things,  it  is  to  be  hoped,  will 
not  last  long.    The  spread  of  education 


and  moral  training  will,  in  time,  no 
doubt,  make  men  fit  to  govern  them- 
selves. But  at  present  they  are  not  able 
to  take  care  of  themselves,  and  every 
effort  should  be  made  to  prevent  their 
squandering  their  money  and  ruining 
their  health,  in  the  childish  way  they 


s  going  on  at  present. 
I  would,  then  ~ 


therefore,  earnestly  nrge  the 
consideration  of  this  matter  on  every 
manufacturer  and  employer  of  labour, 
who  may  happen  to  read  these  pages; 
the  plan  is  no  mere  piece  of  theoretical 
philanthropy,  such  as  "  practical**  men 
consider  themselves  authorised  In  seoat- 
ing  and  ridiculing.  It  is  a  plan  which 
has  been  the  only  one  known,  for  time 
immemorial  in  some  parts  of  the  king- 
dom amongst  the  agricultural,  and  has 
also  been  tried  in  several  manufacturing 
and  colliery  districts,  and  succeeded  ad- 
mirably. There  may  be  some  difficulty 
in  introducing  it  in  new  localities,  but 
there  is  no  reason  why  these  difficulties 
should  not  be  overcome  as  well  as  in  the 
neighbourhood  of  Newcastle.  There  are 
various  forms  in  which  the  principle 
might  be  carried  out  with  a  greater  or 
less  degree  of  completeness  and  detail. 
For  instance,  the  plan  might  simply  be, — 

(1).  To  keep  back  a  certain  portion  of 
the  wages  every  pay-day,  in  the  periods 
of  high  wages,  and  to  place  theae  in  a 
savings  bank  (when  these  institutions 
are  restored  to  their  former  credit  and 
security);  or 

(2).  The  wages,  instead  of  being  paid 
in  money,  might,  as  in  the  agricultural 
districts  I  have  named,  be  paid  *'  in 
kindt*^  e.  g.,  so  many  bushels  of  wheaten 
or  barley  flour,  &c.,  and  this  might 
extend  to  groceries,  clothes,  &e. 

In  adopting  this  more  complete  sys- 
tem, there  would  be  several  points  to  be 
attended  to ;  such  as  a  guarantee  to  the 
operative  that  he  shall  not  be  cheated  in 
any  way,  either  by  bad  articles  or  false 
weights,  &c. 

Of  course  there  would  be  very  little 
need  of  any  such  guarantee  with  re- 
spectable employers,  but  such  guaran- 
tees would  be  found  necessary  to  ex- 
clude any  possibility  of  suspicion  or 
complaint.  A  great  many  collateral 
advantages  would  attend  such  a  plan ; 
for  example,  the  employer,  purchasing 
at  wholesale  prices,  would  be  able  to  let 
his  workmen  have  much  better  articles, 
at  much  lower  prices  than  the  ordinary 
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run  of  petty  shopkeepers.  Every  one 
who  knows  an  t  thing  of  the  poor,  is 
aware  how  much  they  lose  in  this  way, 
even  in  towns ;  and  in  country  places  it 
is  astonishing  how  little  they  get  for 
their  money,  compared  to  what  their 
richer  nelghhours  get.  The  ounce  of 
coarse  bad  tea,  for  instance,  costs  more 
to  the  poor  man  than  an  ounce  and  a 
half  of  the  very  best  tea,  if  purchased 
by  the  pound.  This  does  not  result  from 
the  extravagant  charges  of  the  shop- 
keepers, for  they  must  get  enough  to  live 
on,  and  when  such  petty  quantities  are 
sold,  this  can  only  be  done  by  greatly  in- 
creased prices.    Then, 

(3).  If  the  employer  could  also  purchase 
a  piece  of  land  in  the  neighbourhood  of 
the  factory,  or  place  of  work,  and  let  this 
out  in  small  plots  to  his  people,  at  a  rent 
sufficient  to  make  it  profitable  to  them, 
very  great  benefits  would  be  gained  in 
every  way.  Even  if  no  pecuniary  ad- 
vantages  were  gained,  there  would  be 
health  and  recreation  gained.  But  there 
is  perhaps  hardly  any  land,  even  in  the 
neighbourhood  of  towns,  which  might 
not  be  made  a  source  of  even  pecuniary 
gain,  when  under  garden  cultivation. 

This,  which  I  can  hardly  call  a  '*  se- 
condary employment,'*  inasmuch  as  I 
could  only  contemplate  the  assignment 
of  such  small  plots  as  would  employ  the 
leisure  hours  of  a  man  and  his  family, 
would  still  leave  this  further  problem 
'*  of  secondary  employment"  suggested 
by  '<M.S.  B.*' to  be  solved. 

The  sooner  some  such  plans  as  the 
above  are  introduced,  the  better.  The 
amount  of  wages  squandered  every  week, 
and  worse  than  lost,  is  perfectly  enor- 
mous and  frightful  to  think  of.  The 
amount  spent  annually  on  intoxicating 
liquors  alone  is  more  than  enough  to  pay 
the  whole  taxes  of  the  nation.  Now  it 
is  utterly  useless  to  preach  and  inveigh 
against  "  alcohol,"  unless  you  substitute 
some  other  source  of  enjoyment  in  its 
stead.  The  poor  man  goes  to  the  pub- 
lic-house and  the  gin-shop  in  search  of 
some  I'ttle  pleasure  and  recreation.  He 
soon  ruins  his  health,  and  probably 
knows  he  is  ruining  it;  but  unless  you 
give  him  some  other  pleasure  instead, 
he  will  persist  in  snatching  this  tem- 
porary gratification  at  the  expense  of 
future  misery.  The  consideration  of  the 
future  has  no  influence  on  him ;  being 


then  what  he  is,  the  only  practical  remedy 
is  to  give  him  some  other  source  of 
present  enjoyment  Give  him  then  a 
garden  to  begin  with.  We  have  scores 
of  other  amusements  in  store  for  him, 
but  try  this  as  a  first  experiment;  and, 
at  any  rate,  let  it  not  he  despised  and 
ridiculed,  till  it  hoe  been  tried. 

P.  S.  On  the  subject  of  this  Essay,  a 
great  amount  of  interesting  information 
and  entertaining  matter  will  be  found  in 
Mr.  Charles  Knight's  little  work  "  Ca- 
pital and  Labour,'*  published  as  one  of 
his  <<ShUUng  Volumes.'* 

frrala.— Page  444,  eoL  2,  line  10,  for  "  sevtral 
inveitlgatlons/'  read  **  pentral  tnTeatiffatioDB :" 
Una  48,  for  "/ael,'*read  **pmri." 


RUSSIAN  MBTHOD  OF  TANKIBTO  LEATHRB. 

Sir, — Many  descriptions  have  been 
given  of  the  mode  of  tanning  leather  in 
Russia,  though  it  does  not  seem  that 
British  manufacturers  have  hitherto  suc- 
ceeded in  performing  the  operation  so 
expeditiously  as  it  is  done  in  someparts 
of  that  country.  The  leather  of  E^zan 
having  there  been  esteemed  as  of  the 
best.  Sir  Samuel  Bentham  informed 
himself  of  the  particulars  of  the  whole 
process  by  actual  inspection;  possibly 
the  notes  ne  made  on  the  spot  may  indi- 
cate some  peculiarities  or  practice  at 
Kazan  which  may  be  useful  here  even 
at  this  day ;  should  you  think  so,  they 
are  at  your  service. 

The  most  remarkable  part  of  the  pro- 
cess noted  is,  perhaps,  that  of  the  means 
taken  to  apply  the  tanning  infusion  to 
the  tRterior  of  the  skins,  and  of  forcing 
it  through  the  whole  substance  of  diem. 

The  property  Russian  Morocco  leather 
possesses  of  repelling  insects,  is  well 
known  to  depend  on  its  being  dressed 
with  droughet,  the  essential  oil  of  birch- 
bark,  yet  this  oil  has  hitherto  been  but 
little  employed  for  the  preservation  of 
British  leather,  or,  indeed,  of  any  other 
article  subject  to  the  attacks  of  moths. 

Some  specimens  Sir  Samuel  obtained  at 
Kazan  of  Morocco  leather  still  exist,  and 
are  of  excellent  quality.  Russia  leather  of 
the  lighter  kinds  is  soft  and  beautiful^ 
such,  for  instance,  as  the  printed  kid  of 
which  shoes  are  made,  ana  it  is  exceed- 
ingly cheap ;  but  sole  leather,  and  that 
for  Doots  and  the  upper  leathers  of  men's 
shoes,  easily  lets  in  water,  and  is  in  some 
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other  irespeets  far    inferior  to  leather 
prepared  in  England  for  the  same  pur- 
pose. 
^  M.  S.  B. 

Notes  made  at  the  Leather  Factory  at 
Kazan  by  Sir  Samuel  Bentham. 

The  hides  to  be  tanned  may  be  either 
fresh  from  die  animal  or  dry,  no  matter 
which:  they  are  first  kid  to  soak  for 
three  days  and  nights  in  a  solution  of 
potash,  to  which  some  quioUime  is 
added.  The  potash  used  is  made  of  the 
tree  called  in  Ross  iUm  (the  common 
elm),  which  sort  is  said  to  be  preferable 
to  any  other,  if  not  essential ;  it  is  not 
purified,  so  that  it  is  of  a  brown  colour 
and  of  an  earthy  appearance  :  about 
twelve  ponds*  of  this,  and  two  ponds 
of  lime,  serTc  for  a  hundred  skins  %  as 
they  have  no  way  of  ascertaining  the 
degree  of  causticity  of  the  alkali  but  by 
its  effect  on  the  tongue,  when  they  find 
it  weak  they  let  the  skins  lie  longer  in 
the  solution. 

When  the  skins  are  taken  out  of  this 
solution  they  are  carried  to  the  riyer, 
and  left  under  water  for  a  day  and  a 
night. 

Next,  a  vedrot  of  dog's  dung  is  boiled 
in  as  much  water  as  is  enough  to  soak 
fifty  skins;  but  in  the  winter  time,  when 
the  dung  is  froien,  twice  that  quantity  is 
found  necessary.  The  skins  are  put  into 
this  solution  not  while  it  is  boiling  hot, 
but  when  at  the  heat  which  the  hand  can 
bear ;  in  this  they  lie  one  day  and  one 
night. 

The  skins  are  then  sewed  up  so  as  to 
leaye  no  hole-— in  short,  so  as  to  be 
water-tight ;  about  one-third  of  what  the 
skin  wiU  oonUin  is  then  filled  up  with 
the  leaves  and  small  twigs  chopped  toge- 
ther of  the  plant  called  in  Russ  iohk^ 
nanka  (arbutus  uva^ursi,  sometimes 
called  bear -berry),  which  is  brought 
from  the  environs  of  Solikamskaga,  and 
the  skin  is  then  filled  up  with  water. 
The  skins  thus  filled  are  laid  one  on  the 
other  in  a  large  trough,  and  heavy  stones 
upon  them,  so  as,  by  their  weight,  to 
press  the  infusion  through  the  pores  of 
the  skin  in  about  four  hours;  yet,  as 
they  told  me  at  the  same  time,  that  the 
skins  are  filled  up  with  the  same  water 

•  Th6  pond  Ii  96  lbs.  EoglUh. 

t  The  redro,  equal  to  2,696  Bngliah  imperial  gal- 
*ont. 


which  had  been  pressed  out  ten  times 
successively,  and  that  the  whole  opera* 
tion  takes  out  one  day  and  ni^ht ;  this 
leaves  but  two  hours  and  a  half  for  each 
Ume. 

The  skins  are  then  again  taken  to  the 
river  and  washed,  and  are  then  ready  far 
the  dyeing.  The  whitest  skins  are  laid 
aside  for  the  red  and  yellow  leather. 

(The  operations  in  dyeing  follow,  hot 
are  here  omitted.) 

To  soften  the  skins  after  dyeing,  they 
are  harassed  by  a  knife,  the  point  of 
which  is  curved  upwards. 

They  are  then  laid  upon  two  perpen- 
dicular rounded  plates  of  iron,  not  very 
sharp ;  and  while  the  skin  is  pressed  by 
the  hands  tight  on  these  two  edges,  it  is 
forced  to  bend  and  pass  over  them  by  the 
knee,  which  is  pressed  down  between 
the  two  plates,  so  as  to  draw  the  leather 
with  it.  A  kind  of  brush  is  then  oaed  of 
the  sYiape  of  that  with  which  horses  are 
smoothed,  but  made  of  wood,  the  sole  of 
which  is  a  little  rounded  and  cut  by 
transverse  grooves. 

For  polishing  the  leather,  it  is  laid  on 
the  edge  of  a  board  which  Is  not  quite 
sharp;  the  part  of  the  leather  on  that 
edge  is  rubbed  by  a  stick  pressed  trans- 
versely on  it ;  on  this  stick  is  a  notch, 
into  which  the  edge  of  the  board,  with 
the  leather  on  it,  fits  exactly;  and  to  pre- 
vent the  necessity  of  shifting  the  different 
Earts  of  the  skin  on  to  the  edge  of  the 
oard,  the  notch  in  the  rubbing-stick  is 
continued  round  the  stick  several  times 
in  a  spiral  manner,  so  that  merely  by 
the  rubbing,  the  skin  is  made  to  pass 
over  the  edge  of  the  board.  The  wood 
of  which  these  instruments  are  made  is 
the  klenovoi  (acer  platanotdes^  or  Nor- 
way maple). 


MOTBS  ON  THE  THBORT  OV  ALOBBmAlO 
B(&UATIOM8.  BT  JAMBS  OOCKLB,  ■•«.» 
M.A.,  BABRISTSB-AT-LAW. 

(Continued  firam  p.  StS.) 

Third  and  Omdudmg  Series. 
II.— SYMMETRIC  PRODUCTS. 
1.  Although,  perhaps,  not  in  strictness 
necessary,  it  may  be  as  well  to  observe 
that  the  symmetry  of  the  expression 
X'Y'Z..  +  X'YZ'..  +  XY'Z^.  -I-  &c., 
follows  naturally  from  the  considerations 
enunciated  in  Article  8  of  the  last  of 
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tbew  Motes  (nipfa  p.  227.)  We  haTo 
only,  in  place  of  a  formula  tbere  em« 
ployedi  to  use  the  followiug — 

which  IB  manifestlj  symmetric.  The 
expression 

XT'Z'... 

(in  which  all  the  letters  are  accented) 
wlD  of  course  be  symmetric  and  in  no 
respect  different  from 

XYZ... 

exeeptthat,  wbeneTer«|  y,  &o.,  occur  in 
the  latter  expression,  they  will  have  to  be 
repkced  by  ««»,  y*,  &o.,  in  that  which 
pxeeedeslt. 

2.  The  following  notation  may  be 
found  couTenient.  Let  P,  Q,  R, .,  &e<, 
denote  the  respeotire  values  of  X,  Y,  Z,*, 
&e.,  when,  in  these  latter  quantities!  we 
substitute  for  x^  y^  t,,^  &o.,  the  quanti- 
ties d<,  y,  Mf^  ,j  &c.,  fespeetively ;  and  let 
F,  Of,  R',.,  Bnsf  be  the  same  funetions 
of  X%  Y\  Z\.,  &c.,  respectively  that 
F,  Q,  &c.,  are  of  X,  Y,  &c. 

3.  The  reader  wiU  be  pleased  to  make 
the  following  corrections  in  my  last  Note. 
In  the  denominator  of  the  fraction  at 
line  9  of  the  left  hand  column  of  p.  220, 
{9upra\  for  /3>  +  &c.,  read  /3«  +  &:c.  That 
denominator  is,  in  fact,  (xyzy.  Also,  at 
Ibie  11  of  the  note  m  to  the  same 
column  and  page,  for  Ibid,  read  Camb» 
and  Dublin  Biath*  Jow. 

CUBIC  EQUATIONS. 

4.  If  {vide  9upra,  p.  228)  we  adopt 
the  assumption 

the  following  relations  will  obtain,  viz.— 

X^iSP  +  F 

Y-/3Q  +  Q' 
m  being  here  equal  to  2.    Hence  the 
product,  (the  symmeiric  product)  XY, 
will  be  equal  to 

j8»PQ + jSCFQ + PQO  +  P'Q', 

in  which  expression  we  see,  from  what 
I  have  already  stated,  that  i^,  y',  &c., 
occur  symmetrically.  We  thus  may  by 
this,  as  by  other  methods,  ascertain  a 
priori  the  possibility  of  solving  the  gene- 
ral cubic  equation. 

5.  Before  proceeding  to  the  numerical 
illustrations  promised  at  the  conclusion 
of  my  last  note  {sup.,  p.  229),  I  shall 
transcribe  here,  from  the  Phiheaphical 
Magazine,  a  solution  of  a  cubic,  want- 


io|f  its  second  term,  which  I  eommuni- 
cated  to  that  Journal,  and  which  was 
published  at  pp.  502-3,  of  vol  xxiL  of 
its  Third  Series  (June,  1848).  It  is,  I 
am  inclined  to  think,  the  simplest  form 
which  the  solution  of  an  imperfect  cubic 
is  eapable  of  taking,  and  may  be  termed 
the 

Subsidiofy*  Sokttion. 
Let 

a:«+ar  +  J=0....(l.) 
Assume 

»■  +  a^«  +  3|p»«  •  -  ft. .  (2.) 

Subtract  (1.)  from  (2.)  and  divide  by 
9p» :  then 


a 


'•^"'^ ('•) 

Add  /»'  to  each  side  of  (2.):  then 
(#+l>)«=|i»-ft 

orp*-^-»(f)* 

a  quadratic  in  p"  .-.  p  is  known,  and,  by 
(3)  »       »    / 

3p 

For  some  remarks  on  this  solution  I 
refer  the  reader  to  the  First  Series  of 
these  Notes,  vide  Mech.  Mag.,  vol.  xlvi., 
pp.  105, 124:  and  more  particularly  the 
note  (i)  of  the  latter  page. 
6.  I  now  proceed  to  the  following 

Practieal  Numerical  Method, 

which  will  be  found  useful  whenever  the 
finite  rigorous  expressions  for  the  roots 
of  a  cubic  are  required,  and  the  earlier 
operations  of  which  furnish  us,  in  all 
cases,  with  a  simple  means  of  ascertain- 
ing  the  nature  of  the  roots  of  any  cubic. 
The  process  is  founded  on  my  solution 
of  a  (perfect)  cubic  alluded  to  in  the 
concluding  paragraph  of  the  last  of  these 
Notes  {supra  p.  229),  and  has  been 
already  given  by  me,  with  examples,  at 
pp.  196-7,  of  vol.  i.  of  the  Maihemati- 
cian,  t  shall  here  enunciate  the  rule 
in  a  somewhat  difierent  manner  from 
that  in  which  I  originally  propounded  it, 


*  As  to  this  tenn  subiidiar^,  see  Midk,  Mag., 
▼ol.  xl?l.,  p.  12*.  ^ 

t  The  index  of  this  expression  is  accideotolly 
omitted  in  the  Phil.  Mag.,  s.  Hi ,  vol.  xxli.,  p.  503. 
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and  shall  then  proceed  to  illustrate  it  hy 
examples. 

7.  Let 

X* +«*•  +  **  + tf««0.  •..  (4.) 

he  a  given  cuhie.  Then  it  will,  in  ffene- 
ral,  materiallj  conduce  to  ease  and  sim- 
plicity of  application  of  the  rule,  if  we 
(1)  clear  the  equation  of  fractions,  and 
render  a,  b,  c,  integers,  and  (2)  i(  by 
making  2  x^-y,  we  obtain  an  equation  in 
y  all  whose  co-efficients  are  even  inte- 
gers. The  secondpoint  is  not,  however, 
so  material  as  the  ffrst 

8.  In  what  follows,  I  shall  suppose 
that  (4.)  is  the  given  equation,  ana  that 
a,  6,  and  e  are  integers.     This  being 

{>remi8ed,  to  solve  (4.;,  we  have  the  fol- 
owing 

Rule 

for  the  solution  of  the  cubic,— 

^■^tu^  +  bx-^e-O. 

(1.)  Place  the  coefficient  of  ^,  the 
coefficient  of  x,  and  three  times  the 
absolute  term,  in  a  horizontal  line,  and 
in  the  order  in  which  they  have  just  been 
mentioned. 

(2.)  Multiply  each  of  these  quantities 
by  the  coefficient  of  «*. 

(3.)  From  the  right  hand  product 
subtract  the  square  of  the  quantity  at  the 
top  of  the  middle  one. 

(4.)  From  the  middle  product  subtract 
three  tiroes  the  quantity  at  the  top  of  the 
right  hand  column  (t.  e.,  subtract  9  c). 

(5.)  From  the  left  hand  product  sub- 
tract three  times  the  quantity  at  the  top 
of  the  middle  column  (i.  e.,  subtract 
3  6.) 

(6.)  Divide  the  middle  remainder  by 
2. 

(7.)  Of  the  three  results  thus  ob- 
tained, multiply  the  right  hand  one  by 
that  on  the  left,  and  add  to  this  product 
the  square  of  the  middle  one. 

[This  resembles  the  operation  which 
the  combined  effect  of  (2)  and  (3)  per- 
forms on  the  original  right  hand  quan- 
tity (3  c),  except  that  the  square  of  the 
middle  quantity  is,  in  the  present  in- 
stance, ac2<fe<iin8tead  of  subtracted.  When 
the  result  of  this  addition,  which,  in  the 
Examples,  will  be  marked  by  obelisks 
(t),  is  positive,  the  equation  has  onb 
real  root,  when  negative,  it  has  all  its 
roots  real.] 

(8.)  Find  the  square  roots  of  the  sum 
last  obtained,  and  add  them  successively 


to  the  quantity  at  the  bottom  of  the 
die  column. 

(9.)  Multiply  the  quantity  at  the  bot- 
tom of  the  left  hand  column  by  the 
coefficient  of  a^» 

(10.^  From  the  product  subtract  ioe- 
cessivelv  three  times  each  of  the  results 
obtained  in  (8.) 

(11.)  Find  the  cube  root  of  each  of 
the  results  obtained  in  (10),  and 

(12.)  Add  them  simultaneously  to  the 
coefficient  of  afl;  and  one-third  of  the 
result,  with  its  sign  changed,  will  be  a 
root  of  the  given  eubio. 

The  reader  will  do  well  to  refer  to 
p.  196  of  vol.  I.  of  the  Maihew^atidan^ 
where  he  will  find  a  somewhat  different 
form  which  I  have  given  to  this  Role. 
Some  numerical  examples  will  serve  to 
render  the  above  more  intelligible«  and 
to  fix  it  in  the  mind,  and  the  reader  will 
then  be  able  to  judge  of  its  applioabUity 
to  those  cases  where  rigorous  exprea- 
sions  are  required. 

Example  1. — Solve  the  equation 

*»-7a*+17«-.14-0, 

Premising  that 

3xl4»42,and(17)*-289, 

the  work,  following  the  Rule,  will  stand 
as  follows : — 


-7 

-7 


17 

-  7 


49 -119 

51 -126 


-2 


2)7 
3*5 


5 
-2 


-7 


-10 
(8-5)«=.     12-2« 

±1-5  ....    n-M 


14 

15-3  X 
6-3x 


5 
2 


—  1  whose  cube  root  —  —  1 

8   -     2 

-7 


3) -6 


.*.  2«x« 
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£9.  2.- 

-Solve  the  equation 

1 

r«-6«»+15JP- 

14-0. 

-6 

.       15  , 

-42 

-6 

.    -  6  , 

-  6 

36 

•  •  ••  • 

.   -90  . 
.-126  . 

252 

45 

225 

2)36 

-9 

18 

27 
-9 

-943 

-6 

(18)'»324 

54 

±9 

Wl 

81 « 

-3x 

27 

27- 

b3x 

9 

—27  wboie  eabe  root*  -3 

27  , 

.»     3 

avv 

•  •  •  •  eb'  • 

-6 

-6 

whence, » 

-2. 

In  cases  where  the  eoef&cients  of  the 
given  cubic  satisfy  Uie  rektion  306—5* 
Sie  work  will  be  almost  entirely  confined 
to  the  left-hand  column.  Thus,  let  it 
be  required  to  solve  the  cubic, — 

(Ex.  3.)  «»-4**+6«-9-0. 
-4  6  -9 

-4  -4 


16 
18 

-2 

-4 


6». 


36 
36 


8*  whoM  cube  root     —2 

-4 

6)6  —  1—*. 

Up  to  the  asterisk  the  work  is  the 
same  as  in  the  ordinary  case.  But  the 
rest  of  the  operation  is  this;— extract 
the  cube  root  of  the  quantity  marked 
with  the  asterisk;  from  this  cube  root 
subtract  the  coefficient  of  a^ :  then  the 
coefficient  of  *  divided  by  this  difference 
will  be  the  (only)  real  root  of  the  given 
cubic. 

Ex,  4. — I  now  proceed  to  consider  a 
ease  in  which  the  given  cubic  has  all  its 
roots  real.    Let 


-6 

-6 

36 
33 


«*-6«*  +  lU-6< 

11 

-6 

-66 
-54 


2)- 12 


-6 

HlB* 
-18 


-6 


-18 
-  6 

108 
121 

-13 
3 

-39 
36 


4-3^-3  whose  cube  root-     i^^a/S 


^3 ^ ""O    ....•••••••. 


-V-3V3 
-6 


3)- 6 

-2 

where,  X— 2. 

Up  to  the  asterisk  the  work  is  the 
same  as  in  die  rule  above  given.  Arrived 
there,  we  subtract,  from  the  quantity 
marked  with  an  asterisk,  three  times  the 
quantity  at  the  bottom  of  the  middle 
column,  [In  the  present  example  the 
result  of  this  subtraction  is  sero.]  To 
the  difference  we  add,  successively,  three 
times  each  of  the  square  roots  of  the 
negative  quantity  corresponding  to  that 
marked  with  the  ob^Uak  (f),  and  we  find 
the  finite  rigorous  expressioo  for  the 
roots  by  adding  the  cube  roots  of  the  two 
sums,  so  obtained,  to  the  coefficient  of  «>, 
dividing  the  result  by  3,  and  changing 
its  sign. 

But,  even  when  the  rigorous  expres- 
sion for  the  roots  is  not  required,  a  por- 
tion of  the  above  rule  furnishes  us,  as 
I  have  above  intimated,  with  the  means 
of  determining  the  nature  of  the  roots 
of  a  cubic.  I  shall  here  give  separately 
the  process  requisite  for  such  a  purpose. 

On  the  Nature  of  the  Roate  of  Cubic 
EquoHong, 

Supposing  a  given  cubic  reduced  to 
the  form  alK>ve  employed,  (1)  place  the 
quantities  a,  6,  and  8c  in  a  horisontal 
row  ;  (2)  multiply  the  right-hand  quan- 
tity by  the  left,  and  iubtraet  from  the 
product  the  square  of  the  middle  one; 
(3)  multiply  the  middle  quantity  by  the 
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left-hand  one,  and  from  the  product 
subtract  three  times  the  right-hand  quan- 
tity and  divide  the  remit  ^  2;  (4) 
square  the  left-hand  quantity  and  sub- 
tract from  that  square  three  times  the 
middle  quantity ;  (5)  of  the  three  quan- 
tities now  at  uie  bottom  of  the  respec- 
tive columns  multiply  the  right-hand 
one  by  the  left,  and  to  the  product  add 
Uie  square  of  the  middle  one,  then, 
when  the  result  is  positive,  the  equation 
has  only  one  real  root;  when  Btgative^ 
it  has  three  real  roots. 

B».  5. — ^What  is    the  nature  <tf  the 
roots  of  the  equation 

3  -6  -24 

3  3  3 


"     9 

-18 

-72 

r-18 

-72 

36 

^Ma> 

27 

2)54 

-108 

27 

27 

27 

756 

189 

216 

54 

-2916 

729 

-2187 

hence  all  the  roots  are  real;  they  are 
respectively  2, — 1 ,  and  -  4.  The  above 
rules  are  readily  committed  to  memory, 
and  a  little  practice  will  render  their 
application  easy. 

9, Fumpcowt,  Temple, May  18, 18<0. 


n*    «ftUBB*S  ftlGtSTSmBD    SFIFDLB  AND 

BBAKtira    FOB    THB    DASBBK8    OV    »B- 

VOLVINO   DA8HBB  CHUBMS. 

(Registered  under  the  Act  for  the  Protection  of 
Artleles  of  Utility.  ThomM  Grubb,  of  Dublin, 
Civil  Engineer,  Inventor  and  Proprietor.) 

Fig.  I  represents  so  much  of  this  im- 
proved spindle  as  is  new.  A  is  a  collar 
which  (as  also  the  part  B)  is  truly 
turned.  S  is  a  square  part  made  to  fit 
into  a  square  hole  in  an  iron  plate  or 
washer  attached  to  the  dasher.  Fig  2 
is  a  front  view,  and  iSg.  3  a  section  of 
this  improved  bearing  of  metal  or  other 
substance  ;  the  parts  which  are  marked 
A  and  B  in  figs.  2  and  3,  being  truly 
formed  to  "fit  those  parts  of  fig.  1,  re- 
spectively   which  are  there  marked  A 


and  B.  YY,  figs.  2  and  9,  are  pleeee 
either  cast  with  or  attached,  so  as  to 
form  a  dovetailed  groove,  into  which  the 
part  shown  by  fig.  4  is  fitted.  Fig.  4  is 
a  dovetailed  slide, — a  side  view  of  which 
is  shown  at  fig.  5.  The  part  mailed  D 
is  a  prdection,  to  illow  of  eonveniently 
liftidff  Uie  slide  pretiooi  to  removlDg  the 
spindley  fig.  1. 

Fig.  1. 


Fig.  3. 


Kg.  4. 


Fig.  5. 


m. 


a 


Mr.  Grubb's  improvements  eonslBt, 
therefore,  firstly,  in  the  spindle  of  thus 
dasher  being  prevented,  while  in  use, 
from  moving  endways  by  the  shoulder 
between  the  parts  A  and  B  (fig.  8}  on 
one  side,  and  oy  the  slide  (fig.  4)  on  the 
other  side ;  thus  avoiding  the  neoeasi^ 
of  adopting  either  of  the  present  objec- 
tionable means  of  screwing  the  spindle 
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into  the  duber,  or  of  oaualiig  tbe  spin- 
dle 10  pus  tbroDgl)  the  oppoaile  aide  of 
the  eburn.  And,  Kcondly,  ia  the  collar 
A  letiiig  in  pre*entlDa  xaj  le«k*ge  from 
within,  whleD  preTenUon  of  leakage  can 
b«  (if  found  derirahle}  made  more  per- 
ftct  bj  introdnclDg  a  oollar  of  leather, 
or  other  auitible  lubetance,  between  the 
eollar  A  (Bg.  1)  and  tha  ahoolder  be- 
tween A  ud  B  (fig.  a). 


avnoD'a  AMvaiAUW 


AitidH  gf  VttUlT.    Jabn  SallM,  of  M,  lUu- 


or  fhced  on  the  upper  Batface  with  aavM 
soft  and  pliant  surface,  aa  gutia  percha ; 
ibia  diBC  is'capable  of  being  raised  up  or 
lowered  within  the  glass  by  meana  of 
the  screw  E,  which  fa  Inserted  into  the 
bridge  or  cross-bar  F,  and  U  intended  u 
a  guard  to  prevent  the  pen  being  im- 
mersed too  far  into  the  volt ;  the  screw 
£,  affords  a  ready  means  of  adjuitlrie 
tbe  disc  to  the  proper  depth  In  the  flaid, 
and  BO  to  regulate  the  quantity  of  ink  taken 
up ;  G  is  a  circular  brush  which  turns 
freely  upon  that  part  of  the  caae  marked 
C,  as  an  axis,  being  held  from  coming 
off  by  the  ring  H;  II  are  two  iliia 
formed  in  the  top  of  the  case,  throngh 
wbieb  pena  may  be  Inaerted  in  order  to 
their  being  cleansed  by  means  of  tht 


section  of  this  inkstand, 
case,  in  tbe  upper  edge  of  which  there  is 
tbmied  a  cut  or  groOTe  BB,  by  which 
the  ribs  of  steel  pens  may  be  adjusted, 
ao  as  to  let  the  ink  flow  freely  and  uni- 
formly fruit  them.  C  is  the  glass  or 
ink-holder ;  D  is  a  disc  or  stage,  made 


tcB.  Bomrar'a  SAPirr  r 


-Jne,  opposite  the 
ooiety  s    Keceinng- 


On  the  12th  hutant  there  was  exhi- 
bited OQ  tha   Serpe 
Royal    Hnmane 

honse,  a  yaoht  of  Tery  peculiar  material 
and  constraction,  the  iuTention  of  Hr. 
W.  W.  Bonney,  of  Claremont  Villa,  SL 
John's,  Fnlham,  who  has  registered  the 
design.  Tha  dimensionB,  ko.,  t>t  the 
vesael  are  as  follow : — 

Length,  15  ft.  6  ins. ;  breadth,  4  ft. 
10  ins. )  depth,  a  fL  4  ins.  Hull,  clioher- 
bttUt ;  planks  of  gntta  peisha  (but  tbs 
prindpte  of  fonnation  will  pemit  ttf  the 
employ  tnent  of  other  materials),  Oetnented 
and  copper-riTeted  togeUier ;  the  sides 
are  doubled  from  the  bilge  upward  to 
the  spar  deck,  and  are  divided  Into  water- 
tight compartments  :  tbe  fore  and  aft 
parts  of  ttie  boat  are  also  divided  into 
water-tight  oompartments,  as  in  the 
outer  gunwale.  Tbe  keel  and  keelson 
are  of  iron  ;  the  latter  is  grooved  to 
receive  the  ribs,  and  all  are  bolted  toge- 


The  deok  is  double-laid,  the  upper 
diafonall;  with  marine  glue.  The  bilge 
timoers  are  deeper  than  usual,  acting  as 
extra  keels ;  they,  with  the  buoyancy  of 
the  outerwale,  and  the  iron  keel  and 
keelson  acting  as  eonnterpoise,  render  it 
next  to  impossible  to  cipsiie  her. 

All  the  anticipations  formed,  not  only 
of  her  floating,  out  of  her  sailing  capa- 
bilities, were  fully  realised.  She  waa 
repeatedly  fliled  with  water ;  men  in 
attendance  got  into  her,  and  there  being 
a  verj  atiff  breese  blowing,  her  powers 
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of  resisting  overtarning  were  fully  tested, 
and  with  oomplete  success ;  for  not  only 
was  she  not  waterlogged,  but  her  rate  of 
progression  when  filled  was  scarcely  im- 

Eeded,  as  compared  with  what  would 
aye  been  the  case  with  a  boat  of  ordi- 
nary construction ;  though,  indeed,  any 
Bucn  boat,  under  the  circomstanees, 
would  haye  necessarily  been  wholly  un- 
manageable and  useless.  From  these 
experiments,  it  may  safely  be  assumed 
that  boats  built  on  Mr.  fionney's  plan 
cannot  be  sunk  or  capsiaed  by  accident 
and  scarcely  intentionally ;  and  this  plan, 
it  will  be  obseryed,  is  applicable  to  craft 
of  all  sizes,  and  of  any  external  lines, 
80  that  boats  already  in  use  can  haye  the 
principle  of  the  safety  yacht  applied  to 
them  at  a  moderate  expense,  it  would 
be  difficult  to  exaggerate  the  importance 
of  the  extension  of  this  discoyery  to  life, 
fishing,  and  race  boats ;  and  we  look  for 
a  speedy  and  extensive  recognition  of  its 
merits  at  the  hands  of  the  Royal  Taeht 
and  other  marine  clubs. 
On  Saturday  afternoon,  the  15th  inst.. 


the  following  additionsl  experiments 
were  gone  uirough,  by  the  desire  of 
some  noblemen  and  gentlemen  particu- 
larly interested  in  nautical  matters,  in 
order  to  test  still  &rther  the  remarkable 
capabilities  of  this  yacht :— - 

1.  The  yacht  was  hauled  oyer,  and  so 
half  filled  with  water ;  on  being  released, 
she  righted  immediately.  She  was  then 
quite  filled,  and  in  that  state  she  adled 
and  answered  her  helm  welL 

2.  Two  men  sat  upon  the  extreme  end 
of  her  counter. 

3.  They  then  went  fMward;  one  (fif- 
teen stone  weight)  stood  upon  her  bow- 
sprit, the  other  upon  her  stem. 

4.  They  stood  upon  and  oyerhung  her 
gunwale. 

5.  They  hung  on  from  the  mast-head, 
and  hauled  the  mast-head,  with  sails  set, 
under  water;  immediately  on  their  re- 
leasing hold  the  boat  righted. 

6.  She  was  lastly  pressed  down  by  the 
mast-head,  with  her  sails  set,  till  she  waa 
bottom  upwards,  and  when  the  preasnie 
was  removed  she  righted. 
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John  Houohton  Christib,  Crayen- 
Btreet,  Strand  Middlesex,  Esq.  For  an 
improtfed  eonatruetitm  of  wrought  iron 
wieeU  and  machinery  for  effecting  the 
tame.  (A  commuDication.)  Patent  dated 
10th  December,  1849. 

Mr.  Christie  first  takes  a  bar  of  rolled  iron 
-•its  cross  section  being  in  the  shape  of  an 
isocelea- triangle — and  diyidea  it  into  a  nam- 
ber  of  equal  sized  prismatic  blocks.  These 
he  arranges  roand  a  mandril,  to  form  the 
hnb  of  the  wheel,  with  the  bearing  for  the 
axle.  The  mandril  is  supported  in  a  mould 
to  form  one  face  of  the  wheel.  A  bar  of 
rolled  iron  is  bent  to  form  the  tyre,  and  has 
its  two  ends  smooth  welded  together.  The 
tyre  is  placed  in  the  mould,  which  contains  in 
the  space  between  the  tyre  and  the  kerb  two 
oonoentric  series  of  any  suitable  number  of 
blocks.  The  series  are  kept  together,  when 
not  in  use,  by  the  action  of  two  separate  sets 
of  springs.  A  number  of  bars  of  rolled 
iron,  bent  into  an  L  shape,  are  arranged  in 
the  mould  with  the  elbow  parts  resting 
against  and  riveted  to  the  interior  periphery 
of  the  tyre,  and  the  other  ends  between  the 
prismatic  blocks  which  are  to  constitute  the 
kerb.  A  ram,  or  hammer,  is  worked  up  and 
down  aboTe  the  mould,  and  is  provided  on 
its  under  surftce  with  wedges,  which,  at  each 


descent  of  the  ram,  take  into  the  space 
between  the  two  concentric  series  of  blocks, 
and  drive  the  inner  ones  inwards  and  the 
outer  one  outwards ;  whereby  the  prisoaaftle 
blocks,  spokes  and  tyre — being  previoesly 
heated  to  a  welding  heat^are  wdded  toge- 
ther to  form  a  complete  wrought  iron  wImwI 
ready  for  use,  or,  in  the  ease  for  railway  pnr- 
poses,  to  receive  the  flanged  tyre.  Una 
flanged  tyre  is  stamped  out  of  a  ber  of 
wrought  iron  in  a  manner  similar  to  the  pro- 
cess before  described,  with  the  exeeptioe  that 
there  is  no  inner  series  of  rings,  and  that  the 
mould  is  indented  to  form  the  flange. 

CUnme.'—V,  Making  wheels  of  wrought 
iron,  the  parts  composing  which  are  heated 
to  a  welding  heat,  and  then  welded  together 
by  stamping. 

2.  The  machinery  or  apparatus  consisting 
of  the  mould,  the  blocks,  springs,  wedges, 
and  mandril  combined. 

3.  The  machinery  or  apparatus  (for 
making  tyres)  consisting  of  the  moeld, 
blocks,  and  wedges  combined. 

4.  The  general  arrangement  and  com- 
bination of  the  different  parts. 

David  Christib,  Salford,  Lancaster, 
merchant  jFbr  improf^emente  in  maehinmrj^ 
for  preparing^  auorting^  etraightemingt 
teasing  f  tearinfft  doubUng,  moieiening. 
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im§t  and  weaning  co/Zoii,  wool  and  oiker 
Jibroui  st^Mianeu.      (A  commiinication.) 
Patent  dated  10th  Deoember,  1849. 
The  patentee  describes  and  daima  :•— 

1.  An  improved  cotton-gin. 

2.  Two  airangements  of  apparatus  for 
preparing  and  assorting  flbroos  substances. 

3.  An  arrangsment  and  combination  of 
apparatas  for  straightening  the  staple. 

4.  The  coating  or  lining  with  metal  that 
part  of  the  harness  of  a  loom  or  heddlea 
through  which  the  warp-threads  pass. 

5.  A  new  stop  motion. 

John  Hknbt  JmfKiNfON,  Salford,  Lan- 
cashire, machine  maker,  and  Thomas 
PuuaTLY,  Shuttleworth,  Lancashire,  ma- 
nager. Fi>r  certain  tn^froffemente  in  ma- 
ekinery  or  apparaiue  to  be  need  Jor  prepare 
ing,  spinning,  and  doubling  cotton,  wool, 
flax,  and  eimilar  fibrous  materiak.  Patent 
dated  December  12,  1849. 

The  patentees  describe  and  claim— 

1.  The  application  to  the  roller  beam  and 
top  board  of  the  carriage  in  mules,  billies, 
and  such  Uke  machines,  of  scaTcnging  rol- 
lers, which  remove  the  dirt  therefrom,  either 
simultaneously  or  successively.  These  rol- 
lers, which  are  both  rotary,  traversing,  and 
oscillating,  are  attached  to  axles  which 
turn  in  bearings  in  the  upper  and  lower  ends 
of  several  links  which  are  Aree  to  slide  up 
and  down  in  slots,  cut  in  a  like  number  of 
brackets  affixed  to  the  lower  part  of  the 
roller  beam.  The  axles  carry  at  one  of  their 
outer  ends  a  pulley,  and  an  endless  strap 
ia  passed  round  them,  so  that  the  rotary 
motion  of  one  will  be  imparted  to  the  other, 
and  consequently  to  its  series  of  rollers. 
The  slots  are  made  (in  one  direction)  rather 
larger  than  the  links,  in  order  to  allow  the 
rollers  to  oscillate  slightly.  The  rollers  are 
covered  on  their  periphery  with  flannel  or 
felt  to  collect  the  dust.  Of  course  it  will 
be  understood  that  one  of  each  pair  of  rol- 
lers is  in  front  of  the  roller  beam,  while  the 
other  rests  upon  the  top  board  of  the  car- 
riage. As  the  carriage  is  moved  back,  one 
of  the  series  of  rollers  will  be  made  to 
revoWe,  by  frictional  contact,  and  commu- 
nicate rotary  motion  by  means  of  the  endless 
band  to  the  other  series.  On  the  carriage 
being  moved  in  the  reverse  direction,  the 
other  series  of  roUers  will  revolve,  and  com- 
municate rotary  motion  to  the  first  in  like 
msnner.  Hie  result  of  the  action  of  these 
rollers  will  be,  the  collection  and  removal  of 
the  dirt  both  from  the  roller  beam  and  car- 
riage board. 

2.  A  mechanical  arrangement  for  partially 
raising  the  finished  cops  up  the  spindles, 
instead  of  by  hand,  as  has  hitherto  been  the 
practice.  It  consists  of  a  plate,  provided 
vrith  a  number  of  slots  corresponding  to  the 


number  of  spindles,  or  of  a  straight  edge, 
which  extends  the  whole  length  of  the  upper 

Sart  of  the  carriage,  and  haa  aflixed  to  the 
aek  part  of  it  a  rack.  Thiarack  gears  hito 
a  pinion  keyed  on  a  rod,  on  which  also  is 
keyed  the  angle  of  a  toothed  sector  that 
takes  into  an  endless  screw,  which  is  tuned 
by  a  winch  handle.  When  the  carriage  is 
put  up,  the  lower  part  of  each  of  the 
spindles  beneath  the  cop  is  embraced  by 
three  sides  of  its  corresponding  sbt.  The 
winch  handle  is  then  turned  in  the  direction 
calculated  to  move  the  slotted  plate  up- 
wards, whereby  the  cops  will  be  partially 
ndsed  up  tiie  spindles. 

3.  The  application  to  the  firont  rolls  of 
preparing  and  dressing  machines,  of  weights 
in  the  shape  of  rollers,  covered  with  llaimel, 
whidi  consequently  act  as  dearers,  and, 
revolving  with  the  rolls,  diminish  the  frio* 
tion. 

4.  An  arrangement  for  stopping  the  work- 
ing of  a  drawing  machine  when  the  aliver 
braaks.  It  consists  of  the  ordinary  trumpet, 
through  which  the  sliver  passes,  and  which 
is  supported  in  the  upper  part  of  an  dbow 
attached  to  a  rod,  the  lower  end  of  which  Is 
forked,  and  embraces  a  weighted  lever  in 
connection  with  the  ordinary  stop  motion  of 
tiie  machine.  The  trumpet  and  rest  of  the 
apparatus  are  so  nicdy  bslanced,  that  the 
pressure  of  the  diver  passing  through  it 
done  maintdns  it  in  a  horizontd  position ; 
so  that  when  the  pressure  is  removed  by  the 
breakage  of  the  sliver^  the  trumpet  falls 
down  and  carries  with  it  in  its  descent  the 
weighted  lever,  which,  through  the  interven- 
tion of  connecting  rods  and  levers,  brings 
the  ordinary  stop  motion  into  play,  and 
arrests  the  farther  working  of  the  machine. 

5.  The  application  to  the  wharves  of 
spindles  in  preparing,  spinning,  and  doub- 
ling machines,  of  friction  pulleys  composed 
of  discs  formed  from  a  cylinder  having 
tinned  iron,  or  other  tinned  metd,  spun  or 
stamped  all  round. 

Alfrbd  Dalton,  West  Bromwieh,  Staf- 
ford, ironfounder.  For  improvements  in 
reverberatory  and  other  furnaces.  Patent 
dated  December  15,  1849. 

Mr.  Ddton  states  that  in  reverberatory 
and  other  furnaces,  in  which  air  is  admitted 
into  the  interior  above  the  fire,  a  portion 
of  the  ndes  has  been  made  of  perforated 
fire  brick,  or  stone,  or  of  fire  lumps,  bricks, 
or  stones,  placed  apart,  and  that  tlirough 
these  perforations  or  spaces  the  dr  is  ad- 
mitted. But  ihat,  after  being  a  short  time 
in  use,  a  portion  of  the  crown  or  other  part 
of  the  furnace  becomes  melted  and  runs 
down  the  side,  which,  together  with  the 
clinker,  soon  stops  up  the  dr  passages.  To 
remedy  these  evils,  the  patentee  proposes 
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to  recen  or  set  back  the  sides  throagh 
wUeh  the  strefttts  of  air  pass,  in  order 
that  the  tnelted  substances  may  fall  direet 
wlihotit  mnniog  down  the  sides  and  ehoking 
the  air  {Mssages.  In  the  ease  of  paddling 
and  otlMir  ftimaees,  employed  in  heating  and 
meltiflg,  iron  plates  of  perforated  iron,  or 
iron  hSuB,  are  to  be  substituted  for  the  per* 
fbrated  bricks,  or  air  passages,  before  de« 
scribed. 

CfotfMf.— 1.  The  mode  of  constructing 
thO  ftre  plioes  of  furnaces  wherein  streami 
of  air  ate  admitted  aboTO  the  iire  bars  by 
recessing  or  setting  back  the  sides  throagh 
which  the  streams  of  air  pass. 

2.  Constructing  the  sides  of  the  fire- 
places of  puddling  and  other  furnaces  em- 
^oyed  ill  heating  or  melting  iron,  throngb 
which  Streams  of  air  are  admitted,  of  per- 
forated iron,  or  of  iron  in  the  form  ot 
bars. 

3.  Combining  the  arrangement  of  flues, 
shown  in  the  drawings  [but  not  referred  to 
in  the  specification,]  with  the  use  of  per- 
forated  iron  platee,  or  iron  in  the  form  of 
bars. 

Chaklbs  Lbzars,  Paris,  ciTil  engineer. 
Fior  improvements  in  gas  meters,  (Beine  a 
communication.)  Patent  dated  December 
15, 1849. 

The  patentee  describes  a  mode  of  arrang. 
ing  the  diaphragms  in  dry  gas  meters,  and 
also  a  mode  of  arranging  and  workbg  the 
rotary  yalTC.  But  as  he  merely  designates 
the  different  parts  by  letters  of  reference, 
and  omits  to  specify  their  mode  of  working 
and  relation  to  each  other,  we  are  unable  to 
lay  before  our  readers  anything  like  an  in- 
telligible account  of  his  invention. 

TiMOTHTHACKWORTH,and  John  Web- 
LXY  Hackworth,  Soho  Works,  Shelden, 
Durham,  engineer.  For  improvements  in 
locomotives  and  other  engines.  Patent 
dated  December  15, 1849. 

The  patentees  describe  and  claim, 

1.  An  arrangement  for  varying  the  lead 
and  traverse  of  the  valve  independently  of 
each  other  at  the  will  of  the  engineman,  by 
working  the  lead  of  each  cylinder  from  its 
cross-head,  and  the  traverse  from  that  of 
the  other  cylinder.  In  the  case  of  single- 
cylinder  engines,  the  same  result  is  obtained 
by  the  employment  of  additional  gearing. 

2.  Obtaining  a  long  stroke  from  a  short 
stroke  cylinder  in  locomotive  engines  by 
adapting  to  the  cross>head  an  arm,  which 
is  connected  by  a  link  to  a  lever  working 
outside,  and  attached  at  its  lower  end  to  a 
pin  on  the  driving  wheel. 

3.  Maldng  the  fire-box  cylindrical  on  all 
sides  except  at  top,  which  is  flat,  as  is  also 
the  top  of  the  boiler,  for  the  purpose  of 
carrying  coke ;  the  whole  being  surrounded 


by  a  hand-rail,  or  wire  sides,  to  premit  tto 
6oke  from  falling  off.  The  ifater  resert eif 
is  carried  on  the  engine  itielf,  with  n  ipaol 
between  it  and  the  boiler.  Tb»  wagte  sloam 
is  to  be  pumped  into  the  rwerroir. 

Isaac  Lnwia  Pultbrh aohb»j  Vimiita, 
engineer,  fbr  improvements  its  §fmhmsie 
batteries,  in  elettrie  tetegfapks,  ^nd  As  elee- 
tro-nutgnetie  and  magnetto "  eiedrte  «m- 
ehines.    Patent  dated  December  15, 1849. 

Cltfl^M.— 1.  Making  gflltanle  baltaiiet  to 
revolve. 

2.  In  respect  to  galvanie  baiietiaiy  Uie 
use  of  half  porous  and  half  glased  dia- 
phragms,  a  rotative  aetian  by  wbaA  Hm 
plates  or  electrometers  ate  dipped  into  or 
lifted  out  of  the  adds  (more  o^  leas)  aft 
pleasure,  a  mode  of  entirely  euptjing  tite 
apparatus  of  the  nitric  add  when  reqvisite ; 
a  hollow  tais  or  axes,  |i{pe  and  roiervoif, 
by  which  the  nitrons  add  fhmea  are  eartiad 
off  and  collected,  and  certain  deetro-magneta 
and  parts  in  immediate  conneetioD  tlisre- 
with,  whereby  the  electric  ettrreiit  la  main- 
tabed  at  nearly  one  uniform  strength ;  aa 
also  an  apparatus  mr  increasing  or  dhnf- 
nlshing  tibe  resistance  to  be  oteroome  hf 
such  revolving  batteries. 

3.  Certain  modifications  of  the  rerohdag 
galvanic  battery. 

4.  A  revolving  battery,  In  so  ftr  as 
regards  the  employment  of  three  fluids,  of 
which  one  (the  concentrated  sulphuric  add) 
is  used  to  prevent  the  tiro  others  (the  nitrie 
acid  and  dilute  sulphurie  add)  from  mixfaig, 
and  the  arrangementa  by  which  audi  sepa- 
ration is  effected ;  and  also  certain  mo^- 
cations  of  the  said  three  fluid  battery. 

5.  A  self-supplying  revolving  battery, 
and  a  modification  thereof,  in  so  fiu*  as 
regards  certain  mechanical  arrangements  by 
which  the  expansion  or  reduction  of  tba 
strength  of  the  current  generated  by  Hia 
battery  is  made  to  be  itsdf  the  means  of 
obtaining  a  fresh  supply  of  the  necessary 
elements. 

6.  The  employment  in  galfanic  batteriea 
of  diaphragms  and  cones  composed  of 
graphite,  made  plastic  by  pulverisation,  and 
mixture  with  bituminous  substances ;  alao 
a  particular  form  of  graphite  diaphragm, 
and  a  diaphragm  partly  composed  of  plastic 
graphite  and  partly  of  glass  or  poredaia. 

7.  Certain  hydro-voItalc  chain  batteries, 
in  so  far  as  respects  the  arrangement  by 
which  every  link  is  made  to  constitnte  of 
itself  a  separate  and  distinct  battery  having 
a  positive  and  negative  electro-motor ;  and 
also  tiie  combination  therewith  of  nodcra* 
tors  and  indicators. 

8.  Three  several  modes  of  changing  the 
direction  of  electric  currents :  that  is  to 
say,  firstly-^The  regulation  of  the  cbaogea 
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of  the  poles  in  sach  manner  that  between 
each  change  and  that  which  follows  next, 
the  power  of  the  current  shall  gradually 
increase  from  a  minimnm  to  a  maximum, 
and  then  in  the  gradual  manner  decline  from 
a  maximum  to  a  minimum,  at  which  last 
point  (alone)  the  change  takes  place;  M- 
conJ/y— The  producing  of  the  changes  in 
two  or  more  parts  of  magnetic  conductors, 
hj  means  of  a  single  apparatus,  and  in  such 
manner  that,  whilst  the  current  in  one  con- 
ductor is  gradually  increasing  in  power,  that 
in  the  other  is  gradually  diminishing,  and 
the  change  of  direction  is  produced  at  the 
moment  when  the  diminishing  current  at- 
tains to  its  minimum;  and,  thirdly — ^The 
mode  of  producing  the  change  of  power  by 
either  gradually  increasing  the  surfaces  of 
the  eleotrometers  in  the  case  of  moveable 
batteries,  or  by  the  successiTO  introduction 
(in  the  case  of  stationary  batteries)  into  the 
electric  currents  of  resisting  bodies. 

9.  An  electro-magnetic  arrangement  for 
the  production  of  mechanical  power ;  that  is 
to  say,  in  so  far  as  regards  the  combination 
of  a  single  gaWanio  battery  with  two  cylin- 
ders covered  with  electro-magnets,  and  the 
enveloping  or  connecting  these  magnets,  the 
whole  or  part  of  them,  by  coils  of  conducting 
wires,  and  the  other  parts  in  immediate  and 
necessary  connection  therewith  ;  also  a  mo- 
dification of  the  said  arrangement  wherein 
three  or  more  cylinders,  covered  with  elec- 
tro-magnets as  aforesaid,  are  used  instead  of 
two. 

10.  A  governor  for  regulating  the  degrees 
of  immersion  of  the  eleetometers  into  the 
exciting  fluids. 

11.  An  electro-magnetic  motive  engine, 
in  the  general  arrangement  and  construction 
of  parts  of  which  the  same  consists,  and 
more  especiaUy  in  respect  of  a  method  by 
which  a  continuous  and  unintermlttent  action 
is  produced  from  two  sets  of  electro-mag- 
nets, and  the  necessity  for  a  fly-wheel  thus 
dispemied  with. 

12.  A  magneto-electric  rotary  engine; 
also  a  modification  thereof,  wherein  three 
flat  plates  are  employed  as  the  magnets. 

13.  Certain  improvements  in  electric  tele- 
graphs ;  that  is  to  say,  in  so  far  as  regards, 
firtUjf — ^A  method  of  varying  the  intensity 

of  the  current,  either  by  increasing  or  dimi- 
nishing the  number  of  elements  employed, 
er  by  interposing  more  or  less  poworfal 
resistants  to  the  current;  ieeondly — ^The 
imprinting  letters  or  signs  by  one  comple- 
tion of  the  current ;  thirdly — The  substi- 
tution of  a  letter  cylinder  for  the  letter  wheel 
ordinarily  employed,  and  a  method  of 
arranging  the  letters  and  signs  on  such 
cylinder  *,  fourthly — The  application  of  dou- 
ble escapements,  each  capable  of  assuming 


four  directions,  and  each  producing  effects 
different  from  those  produced  by  the  others ; 
fifthly — ^The  employment  of  four  dectro- 
magnets  to  act  on  two  soft  iron  bars,  and 
thereby  render  a  weak  galvanic  current 
available  in  two  directions,  and  productive 
of  two  separate  and  distinct  effects;  and 
tixthly — ^The  method  of  gradually  detaching 
the  keeper  from  the  electro-magnet,  by 
causing  the  springs  which  act  upon  the 
keeper  to  come  only  sucoesslvely  into  ope- 
ration. 

14.  A  flat  arrangement  of  electro-mag- 
nets. 

Thomas  Rock  Shuts,  Watford,  Hert- 
ford, silk  throwster.  For  improifements  in 
tpinniny,  doubling ,  and  throwing  orgamine 
silk.    Patent  dated  December  15,  1849. 

This  invention  consists  in  passing  the 
ends  of  two  yams  of  raw  sUk  from  their 
bobbins  (the  spindles  of  which  are  driven 
in  the  usual  way)  through  an  apparatus, 
which  formed  the  subject  of  a  former  patent 
granted  to  Mr.  Shute,  for  equalising  the 
tension  of  both  yams,  and  cutting  one  in 
case  of  the  other  breaking,  thence  round  a 
bent  glass  rod  and  between  two  rollers,  the 
bottom  one  of  which  is  grooved  and  rough- 
ened on  its  circumference,  and  the  other 
coated  with  a  band  of  vulcanised  caoutchouc. 
The  roughed  wheel  is  keyed  on  the  axle  of 
a  toothed  wheel,  whereby  rotary  motion  is 
communicated  to  it  in  the  ordinary  manner. 
Hie  circumferences  of  the  two  wheels  are  kept 
in  contact  by  the  resiliency  of  a  helical  spring, 
the  ends  of  which  are  attached  to  the  respec- 
tive bearings  of  the  wheels.  The  top  roller  is 
carried  by  a  projecting  piece  which  is  capa- 
ble of  being  moved  up  to  allow  of  the  silk 
being  withdrawn  from  between  the  two 
rollers.  The  object  of  this  arrangement  Is 
to  draw  the  silk  at  a  speed  regulated  by  that 
of  the  grooved  wheel.  The  silk  after  it 
Issues  from  between  the  rollers,  passes  over 
a  second  bent  glass  rod,  and  thence  to  a 
flyer,  which  winds  it  on  to  a  bobbin. 

Claim, — The  application  of  the  wheel 
coated  on  its  periphery  with  vulcanised 
caoutchouc  in  combination  with  the  grooved 
and  roughened  wheel  and  spring. 

Richard  Hobson,  Leeds,  York,  M.D. 
For  certain  improvementi  in  the  manu/aC' 
ture  of  hom^ehoee,  and  in  apparatut  fir 
taking  the  meaeurement  of  horee^ehoes  or 
horee'e  hotffk.  Patent  dated  December  15, 
1849. 

The  patentee  describes  and  claims : 

A  measuring  apparatus  which  consists  of 
a  graduated  disc  having  a  projection,  with 
a  clip  underneath,  at  one  end,  and  at  the 
opposite  end  a  slotted  bar.  The  disc  carries 
at  the  centre  a  revolving  strip  of  metal, 
which  Is  graduated  on  its  top  surface,  begin- 
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ning  at  the  axle,  into  inches  and  tixteenthi 
of  an  inch.  The  di?isioni  of  the  disc  are 
marked  A,  B,  &c.  The  slotted  bar  carries 
a  cross  pUtey  which  may  be  fixed  in  anj 
convenient  position  by  a  set  screw,  and 
which  is  gradvated  on  each  side  of  the  screw. 
The  plate  is  furnished  on  the  nnder  side 
with  a  dip.  When  the  measure  is  to  be 
taken,  this  instrument  is  placed  in  the  shoe 
or  hoof  I  and  the  plate  pushed  up  and  screwed 
down  so  as  to  dip  it.  The  slip  of  metal  is 
then  brought  all  round,  and  the  groom  or 
smith  reads  off  the  dbtances  of  the  outline 
of  the  hoof  or  shoe,  at  the  difisions,  from 
the  oentre  of  the  disc.  These  distances  are 
noted  down  on  a  steel  plate  graduated  to 
correspond  to  the  disc  by  the  insertion  of 
pins  into  holes  at  the  diTisions.  These 
marks  are  transferred  to  a  block  of  steel, 
which  the  workman  chamfers  away  to 
form  the  mould  for  the  disc.  When  the 
mould  and  die  are  completed,  they  are 
placed  in  a  stamping-machine. 

The  shoes  are  stamped  out  of  bars  of 
iron  rolled  with  a  succession  of  V  grooyes, 
haTing  solid  portions  between  each  two  to 
form  the  fullering.  The  solid  portions  are 
intended  to  form  the  toes  and  heels  of  the 
shoes.  Hie  bars  are  also  rolled  with  flanges, 
portiona  of  which  are  to  be  cut  away,  and 
the  remaiuing  pieces  turned  to  form  the 
clips.  The  holes  are  punched  in  the  fuller- 
ing of  the  shoes  after  they  are  stamped. 

Hbnrt  Robbrts,  Connaught  -  square, 
Hyde-park,  gentlemen.  For  ift^rovement» 
in  the  manufacture  qf  bricks  and  tiles. 
Patent  dated  December  15, 1849. 

These  improTcments  consist  in  making 
hollow  bricks  or  tiles  according  to  the  ordi- 
nary mode  of  manufacturing  such  articles, 
with  the  exception  that  one  of  the  sides  of 
each  is  made  with  a  square  or  a  rebated 
joint,  to  admit  of  thdr  being  bonded  toge- 
ther without  headers  and  without  rertical 
joints,  so  that  they  present  the  external  ap- 
pearance of  an  ordinary  structore,  and 
oppose  an  obstacle  to  or  effectually  prcTent 
the  passage  of  moisture  through  the  mortar. 

C%itfii.~Tbe  manufacture  of  bricks  and 
tiles  whether  hollow  or  otherwise,  of  the 
forms  represented  in  the  drawings,  suitable 
for  obtaining  good  bonding  without  headers, 
and  for  avoiding  vertical  joints  which  pass 
directly  through  the  wall,  as  explained. 

Jambs  Oi.dknow,  of  Lille,  in  France, 
lace  manufacturer.  For  inqtrovements  in 
the  nuan^acture  qf  lace  and  other  fabrics, 
December  15,  1849. 

Thes  improvements  relate  to  the  con- 
struction of  warp  bars  and  guide  bars  for 
warp  frame  machinery.  The  warp  bars  are 
bored  or  punched  by  means  of  guides  or 
perforated  plates  applied  to  the  drills  or 


punches  employed,  so  that  the  polea  ia  tfaA 
warping  bars  may  correspond  with  the  guide 
bars.  The  improvement  in  the  guide  ban 
consists  in  soldering  or  riveting  on  pieces 
of  wire,  with  a  hooked  or  perforated  terni- 
nation,  upon  the  guide  bar,  to  form  the 
eyes,  instead  of  cutting  the  eyes  out  of  the 
metd  of  the  guide  bar  itadf. 

(MfNt.— 1.  The  improved  method  of 
boring  the  warp  bara  of  twist-laoe  machi- 
nery, as  also  the  employmeat  of  perforated 
plates  in  place  of  the  stump  bars  now  cb- 
ployed ;  and  also  the  employment  of  bncketa 
for  the  warp  bars. 

2.  The  improTcd  method  of  forming  the 
guide  bars. 

Chablbs  Cowfbr,  of  Southampton- 
buildings,  Chanoery-lane.  For  fayiipae- 
ments  in  instruments  for  measuring,  indt* 
catinff,  and  regulating  the  pressure  af  atr^ 
steam,  and  other  fluids  t  ond  in  instruments 
for  measuring,  indicating,  and  regulating 
the  temperature  of  the  soma,  and  in  tnifrac- 
ments  for  obtaining  motive  power  from  the 
same.    Patent  dated  December  15,  1849. 

These  improvements  are  based  upon  the 
action  resulting  from  the  effect  of  a  change 
of  temperature  upon  bent  tubes  by  meaaa  of 
air  or  other  fluids  contained  in  them.  The 
interior  or  bore  of  the  tubes  is  to  be  of  any 
form  excepting  the  drcular. 

Claim, — ^Tlie  method  of  indicating  the 
temperature  and  pressure  of  fluids  by  means 
of  the  changes  effected  upon  bent  tabes  ol 
any  form  in  cross  section  except  a  ctrcnlar. 

Jonah  Davibs  and  Gbobgb  Datibs, 
of  the  Albion  Iron  Foundry,  Tipton,  Staf- 
fordshire, engineers  and  ironfoundera.  For 
improvements  in  engines  worked  bg  steam, 
air,  water,  and  other  fluids,  and  whetker 
locomotive,  marine,  or  stationarg ;  and  alee 
in  boilers;  the  principle  of  which  wyroee- 
ments  is  likewise  tgppUcable  to  blowing  air 
and  pumping  water.  Patent  dated  Decem- 
ber 10,  1849. 

The  patentee  describes  and  daims — 

1.  Certain  improvementa  in  the  disc  en- 
gine of  peculiar  oonstrucdon. 

2.  A  peculiar  construction  of  steam  boilers 
with  two  sets  of  tubes,  by  which  the  products 
of  combustion  are  made  to  paaa  through  one 
set  to  the  further  end  of  the  furnace,  and  to 
return  to  the  front  end  through  the  second 
set  of  tubes. 

William  Birkmtkb,  FnlbedL  Cottage 
Hempstead,  Chemist.     Fbr  in^rovements 
in  the  manufacture  and  refining  qf  sugar. 
Patent  dated  December  12,  1849. 

The  object  of  this  invention  is  diiefly  to 
render  insoluble  the  colouring  matter  of 
cane-jttioe  and  syrups  of  raw  augar,  by  pre- 
dpitaiing  in  these  liquids  a  amall  quantity 
of  alumina  by  lime,  chalk,  or  limestone 
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either  firom  nilphete  of  alviniDa  or  from 
sulphate  of  aluminm  and  liliea,  or  8iiez  (this 
laat  named  componnd  being  the  product  of 
the  action  of  snlphnrio  add  and  heat  npon 
China  or  pipe  clayt). 

The  eomponnd  of  inlpharic  acid,  alnmina, 
and  ^ez  is  obtained  by  adding  an  eqnal 
weight  of  ralphoric  acid — ^if  it  be  of  the  sp. 
gr.  1*847 — to  dry  Cliina  or  pipeelay,  either 
of  whicli  consisting  almost  entirely  of  alu- 
mina and  silex,  and  tlien  heating  the  mixture 
to  about  7W*  Pahr.,  when  erery  1(H)  parts 
of  the  dry,  common,  China  clay  of  com- 
merce become  175  parts.  In  this  way  the 
•ulphuric  acid  and  Uie  alumina  form  a  salt, 
which  is  as  near  as  possible  a  sulphate  of 
alumina  with  free  silex ;  in  some  parts  of 
this  country  the  abote  compound  can  be 
made  for  less  than  4/.  per  ton,  and  while  it 
contains  no  soluble  substance  that  is  not 
precipitated  by  lime  or  chalk,  it  has  the  fur- 
ther advantage  of  yielding  double  the  quan- 
tity of  alumina  to  be  found  in  the  alum  of 
commerce. 

The  patentee  states  that  the  best  mode  of 
applying  to  cane-juice  and  syrups  of  raw 
sugar  the  sulphate  of  alumina,  either  by 
itself  or  with  silex,  is  as  follows : — 

Clarifying  and  deeolorizing  of  eane-juiee, 
-»To  every  100  imperial  gallons  of  un- 
sUmmed  concentrated  cane-juice,  previously 
treated  either  with  or  without  lime  (temper), 
of  the  density  1*200,  or  40''  of  Twaddell's 
hydrometer,  and  of  the  ordinary  colour, 
there  ought  to  be  added,  by  degrees,  25  lbs. 
of  a  mixture  consisting  of  14  lbs.  ground 
sulphate  of  alumina  and  silex,  and  11  lbs. 
ground  chalk.  Upon  the  addition  of  these 
tK>dies,  there  immediately  ensues  an  effbr- 
▼eacence  from  the  escape  of  carbonic  add, 
and  simultaneously  with  it  a  precipitate  of 
alumina  with  the  colouring  matter.  After 
boiling  for  a  few  minutes,  the  whole  contents 
of  the  pan  ought  then  to  be  passed  through 
bag  filters,  of  the  construction  well  known 
in  this  country  by  the  name  of  Schroeder*s 
filters.  The  purified  juice  should  now  be 
concentrated  dther  in  an  open  or  the  va- 
cuum pan ;  if  the  former  pan  be  used,  the 
juice  should  be  brought  up  to  the  tempera- 
ture 239°  Fahr.,  and  struck  at  once  into 
cones  of  iron  or  earthenware  capable  of 
holding  about  60  lbs.  of  the  juice.  On 
standing  twenty-four  hours,  they  should  be 
once  liquored  with  strong  syrup.  By  pro- 
ceeding thus  the  sugar  is  obtdned  of  a  good 
colour,  and  cured  in  much  less  time  than  by 
the  ordinary  process  of  making  Lisbon  sugar 
in  the  BraxUs  or  Cuba,  and  the  serious 
aTerage  loss  of  10  per  cent,  saccharine  mat- 
ter, by  drunage  and  fermentation  on  ship- 
board from  British  colonies,  completely 
avoided.    As  more  than  half  the  colouring 


matter  has  been  abstracted  from  the  juice 
by  the  dumina,  while  the  filtration  has 
withdrawn  all  the  insoluble  matter,  a  sugar 
is  produced  which  gives  a  dear  solution,  and 
is  free  of  the  sediment  whie^  appears  in 
dissolving  ordinary  Mnscovadoes. 

The  sediment  in  the  bags  should  be  first 
washed  with  weak  but  hot  juice,  and  then 
with  water.  The  washed  sediment  (con- 
sisting of  alumina  with  colouring  matter 
and  other  impurities  of  the  cane  juice,  sul- 
phate of  lime,  and  nlex,  with  a  small  excess 
of  chalk,)  may  be  used  as  a  fertilizer,  or 
converted  by  beat  into  a  spades  of  charcod, 
fit  for  decolourizing  cane  juice  or  syrups. 

When  the  pure  sulphate  of  dumina  is 
used,  11  lbs.  of  finely  ground  chdk  should 
be.  thrown  alternately  into  the  100  imperial 
gallons  of  concentrated  cane  juice  with 
9  lbs.  of  sulphate  of  alumina,  either  in 
powder  or  solution.  The  sulphate  of  alu- 
mina and  chalk  in  the  above  proportion  are 
equdly  as  powerful  as  the  mixture  of 
25  lbs.  of  sulphate  of  alumina,  silex,  and 
chdk. 

Refining  qf  Raw  Sugar,  —  For  every 
cwt.  of  Muscoavdo  sugar  dissolved  in  the 
darifiers  (blow  ups),  there  is  to  be  added 
by  degrees,  and  alternately,  2  lbs.  of  finely 
ground  chdk,  and  the  like  quantity  of  sul- 
phate of  dumina,  to  the  hot  syrup  of  the 
usud  strength  of  27°  of  the  saocharometer, 
or  47i°  Twaddell's  hydrometer.  As  the 
sulphate  of  alumina  is  very  soluble  in  water, 
it  may  be  more  convenient  in  some  in- 
stances to  add  it  in  solution ;  for  this  pur- 
pose it  should  be  dissolved  in  an  adjoining 
vessd,  and  every  gallon  of  the  solution  of 
specific  gravity  1*150  or  30°  Twadddl's  hy- 
drometer,  contains  almost  exactly  2  lbs.  of 
sulphate  of  dumina.  This  syrup  should  be 
brought  near  the  boiling  point,  and  kept 
there  for  a  few  minutes,  and  if  steam  be  the 
heating  agent  of  the  clarifiers,  the  apparent 
boiling  point  of  203°  Fahr.,  produced  by 
high-pressure  steam  will  be  quite  high 
enough.  The  steam  is  now  to  l>e  turned  off, 
and  Uie  whole  contents  allowed  to  settle  for 
a  few  minutes,  after  which  they  ahould  be 
allowed  to  pass  into  the  bag  niters.  The 
filtered  liquor  may  now  be  passed  into  the 
charcod  dstem,  or  at  once  evaporated  in  an 
open  or  vacuum  pan,  then  crystallized, 
poured  into  modds,  brushed  oiT,  and 
syruped  in  the  usud  way.  When  as  much 
as  possible  of  the  strong  lyrup  has  gone 
through  the  filters,  they  shodd  be  washed 
by  psssing  boiling  hot  water  through  them, 
and  the  weak  syrup  pumped  into  the  dari- 
fier  for  dissolving  more  sugar.  In  this  way 
it  is  found  that  the  alumina  completdy  dis- 
penses wiih  blood  (spice)  and  at  the  same 
time  abitracts  from  the  raw  sugar  at  least 
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one- half  of  the  colouring  matter,  and  there- 
by dUpenaei  with  one-half  of  the  animal 
charcoal.  If  no  blood  nor  animal  charcoal 
be  uiedy  the  refined  augar  prodnoed  from 
raw  iDgar,  and  that  from  cane  juice  in  the 
mode  just  deicribed,  retain  an  agreeable 
smell. 

The  process  of  manafkoturing  and  refin- 
ing sugar,  which  has  been  described,  may 
be  varied  by  using  lime  alone  with  sulphate 
of  alumina  in  the  syrups,  or  by  using  vari- 
ous proportions  of  lime  with  chalk  or  Ifane- 
stone. 

CMns.— <!.  The  decolorising  of  cane 
juice  and  syrups  of  raw  sugar  by  adding  to 
them  a  mixture  of  pounded  chalk  or  lime- 
stone, and  the  substance  (sulphate  of  alu- 
mina and  silez)  derived  from  the  action. of 
sniphuric  add  and  heat  upon  China  or 
pipe  clays. 

2.  The  decolorising  of  cane  juice  and 
syrups  of  raw  sugar  by  precipitating  alundna 
in  the  cane  juice  and  syrups,  from  sulphate 
of  alumina  by  lime,  or  ground  chalk,  or 
limestone,  or  by  a  mixture  of  lime  with 
chalk  or  limestone. 

3.  The  use  of  the  substance  formed  in 
the  cane  juice,  or  of  raw  sugar  syrups,  by 
the  action  of  lime,  dialk,  or  limestone  upon 
sulphate  of  alumina  and  silex;  or  of  lime, 
chalk,  or  limestone  upon  sulphate  of  alu- 
mina without  the  silex. 

RoBBRT  Haroov&t,  Birmingham,  ma- 
nufacturer. .Fbr  eerttdn  imprmfements  m 
krnob*,  kmtdle9,  and  futenkngB  fttr  Sootb 
and  drmoen,  and  mjiutemngM  to  b§  u§ed  im 
futemng  wMow^a$h€9,  curtain  and  other 
rodSf  mid  /or  other  like  pmpom.  Patent 
dated  December  15, 1849. 

The  patentee  describes  and  claims— 

1.  Makuig  knobs  without  stems,  but  with 
sockets  projecting  inside  to  receive  the  spin- 
dle, and  both  of  larger  diameter  than  usual 
to  avoid  breakage.    . 

2.  Tapping  a  male  and  female  screw  on 
the  spindle  and  in  the  socket  respectively, 
to  admit  of  the  length  of  the  handle  being 
increased  or  dimiidshed  to  suit  different- 
sized  doors. 

3.  Making  the  spindle  of  otfen  or  cupboard 
handles  square,  with  a  thread  cut  on  the 
edges  to  take  into  a  hollow  provided  in  the 
catch  for  that  purpose,  which  is  fitted  with 
a  set  screw,  so  that  when  the  spindle  and 
catch  are  screwed  up  tight  enough,  they  may 
be  prevented  from  shifting  by  turning  the 
screw,  and  thereby  causing  it  to  press 
against  the  flat  surfruse  of  the  spindle. 

4.  A  saBh-fastener,  which  consists  of  two 
parts,  one  containing  a  screw  which  carries 
at  bottom  a  small  lever,  the  outer  end  of 
which  is  nicked  to  take  into  a  projection 
inside  the  oUier  part.    When  the  sash  is  to 


be  opened,  the  lever  is  lowered  by  turning 
the  screw  in  one  direction,  so  as  to  allow  the 
nick  to  slide  over  the  projection.  When 
the  sash  is  to  be  fastened,  tlie  lever  is  screwed 
up  close  to  the  tops  of  the  two  parts,  to 
prevent  the  lever  being  depressed  and  the 
nick  from  sliding  over  fiie  prelection. 

5.  Passing  one  end  of  Uie  rod  into  a 
socket  closed  at  one  end,  and  inMrttng  the 
other  end  of  the  rod  into  two  aemiraranlar 
halves,  which  are  hinged  together.  Tlus 
end  is  kept  down  by  an  eye. 

SpeeifieatUmt  Due,  but  not  Emroliod, 

GnoBOE  Wythbs,  Rdgate,  Surrey,  eon- 
tractor.  For  improvement  in  apparatue 
for  receiving  and  retaining  the  raOe  tffraU^ 
way 9.    Patent  dated  December  15,  1849. 

Benjamin  Fawcbtt,  Old  3ewTjf  bnilder . 
^r  improvement*  in  pigmenie,  peUnte,  and 
vehicle*  for  painting.  Patent  dated  Decem- 
ber 15, 1849. 


RECENT  AMBBICAK  PATENTS. 

(Selected  from  the  Reports  in  thePrenkliu  JomruaL) 


Fob  an  Impbotbubnt  in  WiNNOwiiiG 
Machines.    John  W.  Hek, 

The  nature  of  these  improvements  eonaista 
in  giving  to  the  second  separating  riddle  and 
screen,  rocking,  vertical,  and  longitadinal 
motions  (the  screen  having  in  addition 
thereto  a  shoveling  motion),  the  riddle  being 
curved  and  presenting  its  concavity  npwards, 
and  the  screen  being  in  an  incline  ■nfiifient, 
when  moved,  to  have  a  tendency  to  ddsver 
the  heavy  grain  on  the  apron  leading  to  the 
baek  part  of  the  machine,  while  the  heavy 
cheat  falls  tlirouj^  into  the  divisioa  in  front 
of  the  apron,  and  the  remnant  of  light  cheat 
is  blown  over  its  front  edge,  and  fi^  into  a 
dyivision  in  front  of  the  last-mentioned  raoep- 
taole. 

Another  part  of  the  inventioB  connsti  in 
curving  the  riddle  aforementioned,  and  tun- 
ing its  concavity  upwards,  so  as  to  give  tha 
blast  of  air  prodnoed  by  the  hn.  a  fnU 
sweep  through  the  load,  from  its  bottom  to 
its  top,  as  it  lies  on  the  riddle. 

Another  part  of  the  invention  consiatB  in 
hanging  the  screen  to  the  second  aepaiati^ 
or  concave  riddle  firmly,  and  in  sndi  vnse 
that  their  frx>nt  parts  shall  end  in  the  aame 
vertical  plane,  while  the  screen  shall  project 
rearwards  one*fifth,  more  or  less,  of  its 
entire  length  beyond  the  rear  of  tha  riddle. 

Another  part  of  the  invention  oonsista 
in  deriving  the  vertical  and  vibratii^ 
motions  of  the  feeder,  chaff  riddle,  aprosv 
and  first  separating  riddle,  from  the  noech* 
anism  which  gives  the  vertical,  longitndnal. 
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and  rockiiig  motion  to  the  lecoad  leparatlng 
or  coDOftTO  riddk  and  toreen. 

C^itoM.— 1.  GiTing  rocking,  yertioal,  and 
longitndinalmotlonB  to  the  lowest  or  second 
separating  and  onrTed  riddle  and  screen 
pendant  hereto,  by  means  of  a  mover  and 
gnide,  cnrred,  attached,  and  eupported  as 
described,  or  any  equivalent  deviee  operated 
in  an  eqalTaleat  manner. 

2.  The  second  separating  or  lowest  riddle, 
baTing  its  coneavity  upwards. 

S.  Deriving  the  vertioal  and  vibrating 
motions  given  to  the  feeder,  chaff  riddle, 
apron,  and  first  separating  riddle,  from  the 
mover  and  guide  of  the  seeond  separating 
and  carved  riddle  and  screen. 

For  an  IiiPRoyBMBNT  in  Cucula& 
Saw  Millb.    David  Philips. 

CZaim«.— 1.  Making  the  plate  of  the  saw 
in  sections,  whose  inner  angle  rests  upon 
the  shaft  and  is  secured  to  the  rings  and 
collar,  the  radial  edges  of  adjacent  sections 
being  separated  fh)m  each  other  far  enough 
to  admit  of  the  free  expension  of  the  metal 
from  heat  without  meeting,  but  connected 
by  means  which  do  not  prevent  this  expan- 
aion,  whereby  the  warping  or  buckling 
which  invariably  occur  in  solid  plates,  or 
those  whose  sections  are  in  contact  from 
partial  heating,  is  effectnally  prevented, 
while  at  same  time  the  compound  sectional 
plate,  thus  arranged,  possesses  sufBcient 
strength  and  firmness  for  all  practieal  pur- 
poses. 

2.  A  method  of  preventing  and  arresting  the 
vibrations  in  the  saw  plate,  by  causing  it  to 
pass  between  cushions,  bristles,  or  other 
elastic  surfaces  arranged. 

For  an  Improvbmbmt  in  Mills  for 
Grinding.     Thomoi  A.  Chandler, 

The  nature  of  this  invention  consists  in 
combining  a  series  of  two  or  more  grinding 
cylinders,  running  at  unequal  velocities,  and 
vibrating  in  a  direction  parallel  to  their 
axes,  and  with  equal  or  unequal  and  opposite 
motions,  these  rollers  being  placed  nearly 
in  contact,  in  order  that  grain  passed  be- 
tween them  may  be  crushed  and  rubbed  in 
opposite  ways  at  the  same  time,  and  thus 
be  uniform  and  finely  pulverized  by  the  least 
possible  contact  with  the  grinding  surfaces ; 
the  grinding  cjlinders,  which  are  hollow, 
being  kept  cool  by  the  drculation  of  a  cur- 
rent of  air  through  them,  which  is  kept 
flowing  by  the  action  of  oblique  openings  in 
their  ends,  those  of  one  end  being  inclined 
in  the  contrary  direction  to  those  of  the 
other,  in  order  that  one  set  of  openings  may 
fisTOur  the  entry,  and  the  other  the  escape 
of  the  air. 

C/atflw.^1.  The  combination  of  two  or 
more  revolving  oscillating  cylinders,  ar- 
ranged and  operated,  for  the  purpose  of 
grinding  grain  and  other  substances. 


2.  The  maimer  herefndeseribedi  of  pre- 
venting the  cylinders  and  journals  of  their 
axea  from  becoming  unduly  heatedf  by 
keeping  a  constant  current  of  air  eireulating 
through  them  by  the  action  of  the  oblique 
lips  of  the  radial  apertaree  in  their  ends. 

For  an  Improvrmbnt  in  Son* Dials. 
Jame$  Scott, 

This  invention  consists  in  oomblniBf  with 
the  gnomon  a  small  pin,  wire,  or  shadow 
indicator,  and  a  scale  to  Indicate,  by  meani 
of  the  shadow  of  sneh  a  pin  vt  indieator, 
the  month  and  day  of  the  month )  whereby 
the  dial  may  not  only  be  made  ta  indicate 
the  time  of  the  day,  but  also  the  daT  of  the 
year  t  that  is  to  say,  the  month  and  day  of 
the  month. 

C/atm.— The  shadow  indicator  or  pin,  and 
dedination  scale,  or  scale  of  months  and 
days,  in  combination  with  the  gnomon,  sub- 
stantially in  the  manner  and  for  the  purpose 
as  specified. 

For  an  Improybd  Stbrrino  Appara- 
tus.   Jeue  Reed. 

The  essential  and  distinguiahing  feature 
of  this  newly-invented  steering  wheel  is  a 
revolving  right  and  left-threaded  screw, 
working  two  half  nuts  on  opposite  sidee  of 
said  screw,  said  nuts  being  connected  to  the 
two  sides  of  the  rudder  head ;  and  aa  the 
nuts  move  always  in  opposite  directions,  on 
opposite  sides  of  said  revolving  screw,  they 
both  tend  to  give  the  rudder  a  rotary  mo- 
tion in  the  same  direction. 

Claim. — ^The  combination  of  a  right  and 
left- threaded  screw,  on  the  hand  wheel  shaft, 
with  two  half  nuts,  arranged  one  on  each 
side  of  said  screw,  and  traversing  in  guides 
opposite  to  each  other,  aa  herein  above  set 
forth,  said  nuts  being  connected  to  the  rud- 
der head,  either  by  the  long  arms,  as  in  the 
first  described  arrangement,  or  as  in  the 
second,  by  the  slotted  arms  and  sliding  but- 
tons, all  arranged  and  operating  substan- 
tially as  set  forth. 

For  an  Improybhbnt  in  Stbam  Pipbs 
POR  Sugar  Boiling.    Alfi-ed  Stillmam, 

C/atm.-^Connecting  the  two  compart- 
ments of  the  main  steam  pipe  of  the  evapo- 
rating tubes  of  evaporating  pans,  by  means 
of  a  series  of  syphon  tubes,  which  receive 
the  steam  from  one  compartment  and  dis- 
charge it  into  the  lower  oompartmont, 
whereby  I  am  enabled  to  obtain  a  larger 
amount  of  heating  surface  than  by  any  other 
known  plan. 
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Charles  Lamport,  of  WortrlngtODi  Comterland, 
■hipbuilder,  for  certain  IraproTementaiD  machJaeiy 
or  apparatus  for  lifting  and  moving  weights,  work- 
ing chains,  and  pamplng,  which  improvements  are 
more  especially  adapted  to  ship  use.  June  19;  six 
months. 

Charles  Oreenway,  of  Green-street,  Grosvenor- 
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Mnure,  Middleiez,  for  improyements  in  thipi'  and 
other  pumpi,  in  anchort,  and  in  propelling  veisels. 
Xano  19 ;  six  months. 

BeiOamin  CheTorton,  of  Camden-street,  Camden- 
town,  Middlesex,  artist,  for  methods  of  imitating 
iTonr  and  bone.    June  19 ;  six  months. 

Charles  Hanson,  of  Stepney,  Middlesex,  engi- 
neer, for  certain  improTements  in  steam  engines, 
steam  boilers,  and  safety  Talves,  and  in  apparatus 
and  machinery  for  propelling  vessels.  June  19; 
six  months. 

Isaac  Hartas,  of  Wretton  Hall,  York,  farmer,  for 
improvements  in  machinery  for  obtaining  motive 
power.  (Being  a  communication).  June  19;  six 
months. 

Robert  Heath,  of  Manchester,  iron  merchant, 
and  Richard  Hendley  Thomas,  of  Woolstanton, 
Stafford,  engineer,  for  certain  improvements  in  the 
manufooture  of  iron.    June  19 ;  six  months. 

Ethan  Baldwin,  of  Phlhidelphia,  Pennsylvania, 
United  States  of  America,  for  a  new  and  useful 
method  of  generating  and  applying  steam  in  pro- 


pelling vessels,  looomotivec,  and  stationary 
ohinery.    June  19;  six  months. 

Robert  Weare,  of  Angel-oourt,  Throgmorton- 
street,  clock  and  watch  mannfsotarer,  m  certain 
improvements  in  the  means  and  raparalus  for  ex- 
tinguishing fire,  and  in  galvanic  batteries.  June 
19;  six  months. 

George  Roberts,  of  Tavistock,  Devon,  gentleman, 
for  certain  improvements  in  dogs  and  pattens. 
June  19 ;  two  months. 

Gaspard  Male,  o'  Dunkirk,  France,  shipowner, 
for  certain  improvements  In  propelling  veeeels. 
June  SO;  six  months. 

William  Saunders,  of  the  firm  of  Randell  and 
Saunders,  of  Bath,  Somerset,  stone  merchants,  Ibr 
improvements  in  sawing  and  sawing  machinery. 
June  10 ;  six  months. 

John  Hunt,  of  Stratford,  Essex,  engineer,  for 
improvements  in  forming  and  moulding  plastic 
substances,  and  the  roaohineiy  and  apparatus  em- 
ployed therein.    June  tO;  six  months* 
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George  Baddeley 521,  Oxford-street .....Boot. 

William  Filbeam Acton*street,  Gray's^inn-road  ...  Smoke  -  preventing  chimney 

pot. 

Richard  Robinson The  Eliza-street  Works,  Belfsst  Compound  bar  furnace. 

Charles  Burton    Trowbridge Elsstie  mauler  for  a  weaver' 

harness. 

William  Bird  Oxford-street Boot. 

Frederick  and  Charles 
Huxham,  and  James 

Armitage  Brown ......  Exeter,  Devonshire  Driving    motion    for    hand* 

mills. 

Ann  Remington Shaftesbury  Crescent,  Pimlico...  Self-acting  baster  and  verti- 
cal heat  reflector  for  roast* 
log. 

Taylor  Henry  and  Co...  White  Lion-itreet,  Spital  square  Imperial  disinfecting  filter. 

Philip  Le  Capelain,  the 
Elder Long  Acre Portable  oven. 
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BIftVROK't  PVmniTUAI.  hO^t  Ol^  fVUD  AWD  I.B9-WAT  IVDICAfOm. 

(PatMi  tetod  DMMibwr  19,  IMO.    PatMtM,  R«v,  S4wa»d  I^oa  ItortUB,  M.A.,  WaaAtm,  Haato. 

SpedficatioD  enrolled  Jane  19, 1850.) 

Thb  prinoipltf  of  this  instruiiMiit  if  tha  uune  u  tb«l  on  which  Pitot'ii  well-known 
hyibomatBr  ii  oointrttoted,  ud  ftgittin  die  speed  of  ibipf  or  eufmlv  by  dM  liolfht 
of  column  rtised  by  resistance. 

In  all  former  attempts  of  this  kind,  the  reault  has  been  only  approzimatlTe,  baTine 
been  tubjtiet  to  seyeral  disturbing  causes,  for  which  an  allowance  was  necessary,  sneh 
as  drauffnt  of  water,  trim,  list,  and  the  action  of  the  sea.  But  in  the  Berthon  **  Per- 
petual Log,'*  all  disturbing  causes  are  perfectly  and  continually  neutralised.  It  will 
be  easily  perceiTed  that,  if  a  simple  wA  sinele  column  of  water,  depending  upon 
the  resistance,  be  used  to  indicate  speed,  the  oeight  of  that  column  in  the  ship  will 
vary,  not  only  as  a  function  of  the  velocity,  but  also  as  the  immersum  varies  /  and 
this  will  depend  not  merely  on  the  draught,  but  likewise  on  the  trim  and  inalination  of 
the  vessel.  In  theory,  this  difficulty  has  been  got  over  by  Gapt.  Belcher,  Mr.  Scott  Ri»- 
sell,  and  others,  by  using  a  sliding  scale,  to  be  set  according  to  the  dnnghtof  water  at 
the  time;  but  in  practice,  the  cUmculty  remained,  as  the  inventor  of  tae  preaent  in- 
strument found,  when  desirous  of  obtaining  an?  correct  indlcatioqt  in  bad  weaiher. 

The  continual  correction  or  compensation  in  the  patent  '*  perpetual  loe  "  is  effaeted 
by  the  discovery  and  adoption  of  tne  inventor  of  other  forees  besides  the  positive  or 
elevating  force  due  to  velocity. 

Using  a  small  brass  tube,  closed  at  bottom,  and  having  a  small  aperture  near  the 
lower  end,  he  found  that,  by  turning  the  axis  of  this  apertnre  in  duPerent  directions, 
different  forces  were  obtained,  negative  as  well  as  positive. 

Thus,  let  figs.  1,  2,  3,  and  4  represent  a  transverse  section  of  the 
tube  (turned  in  various  directions),  cut  throngh  the  aperture  or  ^^  "^v 

port,  which  tube  works  in  a  hollow  socket  or  sheath  placed  rertically  Pig*  1*   '{    }^  * 
in  the  ship's  bottom.  t  ^^ 

The  motion  is  suppoaed  to  be  in  the  direction  of  the  arrow,  with  _ 
an  uniform  speed  of  (say)  rather  less  than  10  knots  per  hear.   The  '^^  ^ 
aperture,  turned  forward  as  in  fig.  1,  prodooes  a  positive  force, 
raising  the  water  ybtcr  feet  above  the  sea  level  turned  aft,  as  in 
fig.  2,  it  is  a  negative  force,  depressing  the  water  four  Ibet  beiaw 
the  level.    Turned  towards  the  beam,  or  at  right  angles  to  the  line 
of  motion,  as  in  fig.  3,  though  it  might  be  supposed  that  this  beinff 
half-way  between  +4  and  -4,  would  be  a  Mro point;  yet  such'^* 
is  not  the  ease ;  for  it  is  the  greatest  of  ail  the  negative  forees, 
and  depreoMS  the  water  six  feet.    The  true  lero  point,  with  a  round 
port,  is  at  the  angle  41°  30'  with  the  line  of  motion,  and  with  a  rectangular  fine- 
edged  port  at  ^S""* 

The  much-desired  eoospeasation  is  effected  by  using  any  two  of  the  above  forces, 
made  to  act  upon  the  two  ends  or  surfaces  of  a  column  of  mercury  in  a  bent  tube :  the 
dia^m  (fig.  5)  will  explain  their  action.  For  instance,  let  A  and  B  be  two  tubes 
projecting  a  few  inches  below  the  ship's  bottom,  closed  below.  A  has  an  aperture, 
of  which  the  axis  of  the  port,  is  in  the  line  of  motion ;  B's  port,  is  at  41''  SO'.  C  is 
an  air-vessel  communicating  with  A — and  D  a  similar  one  with  B.  WL  is  the 
water  line ;  B  S  the  bottom  of  the  ship ;  C  and  F  are  two  air-pipes  connected  with 
the  air-vessels  respectively,  and  fastened  to  the  two  ends  of  the  bent  glass  tube  G, 
which  is  half  filled  with  mercorr.  Now  when  the  ship  is  at  rest,  if  the  small  air 
valves  c  and  d  be  opened  to  let  the  air  escape,  the  water  will  rise  to  these  points  in 
the  two  air  vessels  C  and  D,  compressing  the  air  above  ;  if,  now,  the  air  valves  be 
closed,  the  pressure  in  these  air  vessels  will  be  always  equal ;  and  consequently,  the 
pressure  conveyed  along  the  air  pipes  £  and  F  will  affect  two  surfaces  of  the  mer- 
cury equally,  whatever  be  the  immersion.  Let  us  call  this  pressure  upwards  the 
statical  force,  and  the  pressure  resulting  firom  resistance  the  d&namical  foree — then, 
whatever  be  the  direction  of  the  ports  of  the  tube,  the  statical  forces  will  always  be 


*  The  preceding  results  were  obtained  with  a  rectangular  aperture  with  fine  edges. 
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equal  in  the  two  air  T6Mel0,  whether  ia  motioii  or  at  rest ;  but  not  so  the  dynamieal 
force,  which  acts  at  A,  but  not  at  B,  because  the  port  of  B  is  at  the  lero  point.  The 
coDsequenoe  is,  that  when  in  motion,  the  pressure  is  increased  in  the  air  vessel  C, 
but  not  in  jD,  which  depresses  the  surface  of  the  mercury  in  the  tube,  and  raises  the 
other  to  heights  varying  as  the  squares  of  the  velocities ;  and  thus  all  vertical  forces 
are  compensated  or  eliminated,  and  the  horisontal  one  alone  is  registered.  In  prac- 
tice the  two  tubes  are  conducted  into  one,  which  is  divided  into  two  distinct  chambers. 
This  double  tub^,  called  the  "  way  tube,*'  passes  through  a  stuffing-box,  stopcock, 
and  sheath,  into  the  water,  and  is  furnished  with  a  water  vane  of  peculiar  construc- 
tion, which  not  only  keeps  the  ports  in  the  right  direction,  but  also  performs  another 
important  function  to  be  afterwads  described.  The  connections  between  the  chambers 
of  the  way  tube  and  their  respective  air  vessels  is  by  means  of  flexible  hose.  On  the 
top  of  the  way  tube  is  a  shackle,  and  above  it  a  rod,  which  extends  to  any  desired 
point  above,  where  there  is  a  horiaonUl  segment  of  a  circle  engraved  with  points  of 
the  compass  and  degrees  i^  the  circle :  upon  the  rod  is  an  index  needle,  which  is 
moved  with  the  rod  and  way  tube  by  the  vane  lielow,  and  indicates  the  exact  course 
or  directbn  in  which  the  ship  is  moving.  There  is  a  handle  on  the  same  rod  for 
drawing  the  way  tube  into  the  sheath  when  coming  into  shoal  water. 

Having  given  this  general  account  of  the  invention,  we  shall  now  prooeed  to  lav 
before  our  readers  the  more  circumstantial  description  given  by  Mr.  Berthon  hhnself 
in  his  speeiflcation : — 

Daeriptim^. 

Fig.  1  is  a  reprsseatation,  partly  in  section  and  partly  in  elsvatioD,  of  the  Initnnaent  for 
Indicating  the  velocity  of  a  ship  or  other  vessel.  A  A  is  a  metal  tube  flzed  into  the  bottom 
of  the  ihip  in  board,  by  screwing  it  into  one  of  the  bottom  plates,  if  the  sliip  be  of  iron,  or 
if  of  wood,  fixed  by  a  flange  to  the  timber.  In  wooden  ships,  it  is  best  to  insert  the  tnbe 
through  the  kelson  and  keel,  and  prolong  it  downwards  to  the  under  side.  In  iron  ships, 
H  shovld  descend  alongside  the  keel,  extending  down  nearly  to  its  lower  edge.  This  tnbe 
A  A  is  ftiniisbed  with  a  stopcock  a,  and  a  little  above  that  with  a  stuffing  box  a\  The 
bore  of  the  tnbe  is  abont  three-quarters  of  an  inch,  more  or  less ;  and  the  hole  through  the 
ping  of  the  stopcock  a  is  of  the  same  diameter.  B  B  is  a  brass  tnbe,  called  the  "  way  tnbe," 
whidi  fits  into  and  passes  down  through  the  fixed  tnbe  A  A  into  the  water,  and  when  in 
use  projects  a  few  inches  downwards.  A  view  of  the  way  tnbe,  as  it  appears  when  with- 
drawn from  the  filed  tnbe  A  A,  is  giten  separately  to  fig.  2.  It  hi  divided  into  an  upper 
chamber  b  and  a  lower  chamber  S^  by  a  diaphragm  d  inserted  at  about  an  inch  from  the 
lower  end.  From  the  lower  chamber  b^  a  small  pipe  g,  g^  g,  gt  passes  upwards  through  the 
upper  chamber  b,  and  projects  cat  at  the  top  through  a  metal  cross  head  H.  Another 
short  piece  of  pipe  g^  also  projeota  through  the  cross  head  at  the  top  ih>m  the  upper 
chamber  b.  In  one  side  of  this  way  tube  there  are  three  ports  or  holes  e ,  e^',  t^",  open  to 
the  water,  of  about  one-eighth  of  an  inch  each  in  diameter — one  of  these  ports  (e^)  being 
near  to  the  bottom  of  the  upper  chamber  b,  and  the  other  two  (&'  e'")  m  the  lower  chamber, 
and  the  three  ports  being  so  placed  in  relation  to  each  other  that  the  aies  of  the  holes  tl*  ^" 
shall  respeethFely  stand  at  an  angle  of  about  42*^  with  the  axis  of  the  port  c'.  The  lower 
duunber  b^  is  closed  by  a  metal  plug  C  loldered  in,  which  has  a  forked  tail  piece  (P)  three- 
quarters  <rf  an  inch  long.  Between  the  branches  of  this  fork  is  swivelled  the  small 
end  of  a  vane  D  (more  ptfticularly  delineated  hi  fig.  3),  which  worka  with  a  vertical  Joint 
on  a  pin  e  passed  through  it  and  the  two  branches  of  the  fork.  A  side  elevation  of  the 
vane  D  Is  given  separately  in  fig.  3,  and  a  plan  of  it  hi  fig.  3  >.  V  V  are  two  slips  of  hard 
brass,  about  one-twelfth  of  an  inch  thick,  and  five-eighths  of  an  inch  wide,  and  from  eight 
to  twelve  inches  long,  which  are  curved  out  laterally  till  their  outer  ends  stand  about  one 
inch  and  a  half  apart,  and  are  connected  by  a  piece  of  thin  India-rubber  /,  like  the  web  of 
a  duck's  foot,  when  these  two  slips  are  pressed  together  by  hand,  they  readily  collapse 
and  pats  through  the  stuffing-box  a*-  and  stopoock  a  of  the  tube  A  A,  and  when  in  the  water 
below  they  expand  again  and  extend  the  web.  O,  fig.  2  is  a  shackle,  which  receives  the 
two  ends  of  tiie  cross  head  H  upon  the  top  of  the  way  tube ;  and  from  the  top  of  thii 
shackle  a  rod  K  is  carried  upwards  to  any  convenient  spot  Tertioally  over  it,  which  rod  ter- 
minates in  a  handle  L  (fig.  1)  \  immediatbly  below  the  handle  L  there  is  an  index  pointer 
«,  which  moves  horisontally  over  an  arc  of  a  circle  (about  120**),  which  is  gradaated  into 
points  of  the  oompass  and  degrees  of  the  circle ;  C^  C*  (fig.  1)  are  two  pieces  of  flexible 
hose  which  connect  the  short  pipes  g  and  g"  of  the  way  tube  with  fixed  pipes  £  E,  E^  B^. 
?  9^  are  two  air  vessels  of  about  three  or/onr  indies  in  diameter,  which  are  placed  in-board 
below  the  water  Use,  and  famished  with  stopcocks//*  and  small  air  valves  vv* ;  these 
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air  TaWes  respeetWely  communicate  with  the  two  fixed  pipes  E  E,  E*  E^  below,  and  alao 
with  two  air  pipes  aboTe  G  6,  G^  6S  which  last  are  connected  bj  two  pieces  of  hose  H  H^ 
(in  manner  to  be  afterwards  described)  to  the  two  tubes  (Q  R)  of  a  merenrial  indicator,  a 
section  of  which  is  given  separatelj  in  fig.  4.  M  is  a  wooden  frame  piece,  which  is  alnng 
on  the  joint  P  (or  it  may  be  fixed).  To  this  frame  pieee  are  affixed  the  two  glass  t«baa 
Q  R,  one  in  front  and  the  other  behind ;  the  Jback  tube  Q  is  small,  and  has  a  bnlb  N  near 
the  bottom,  while  the  front  tnbe  is  about  one-quarter  of  an  inch  bore,  and  oommnnieates 
with  the  bnlb  N  by  a  fine  bent  capilliary  tube.  The  flexible  hosea  HH^  are  first  pasied 
over  the  ends  of  these  tnbes  with  solntioii  of  India-rubber,  and  then  made  taut  by  lash* 
ing.  To  the  front  of  the  frame  piece  M  there  is  attached  a  scale  of  ivory,  metal,  wood,  or 
olSker  suitable  material  (graduated  to  repreaent  nautical  miles  and  tenths  of  miles  per  hour). 
The  first  mile  is  indicatod  by  the  decimal  *04  of  an  ineh,  the  second  *16,  the  third  -36,  the 
fourth  *64,  the  fifth  one  inch,  and  so  on  inereasing  as  the  square  of  the  veloeities. 

The  action  of  the  instrument  is  as  follows :— The  way  tube  ia  pushed  through  the  tubular 
case  A  A  till  its  lower  end  dips  a  few  inches  into  the  water.  Then,  by  opening  the  air 
▼alves  V  v^  of  the  air  vessels,  to  let  some  of  the  air  escape,  the  water  enters  through  the 
chambers  of  the  way  tube,  and  rises  through  the  pipes  C^  C*,  C*  C*,  E  E,  E^  E^  as  high 
as  the  air  valves,  which  must  then  be  closed.  When  the  ship  is  at  rest  the  air  is  compressed 
equally  by  the  water  in  the  two  air  vessels,  and  communicates  the  same  equal  preasura  to 
the  two  surfaces  of  the  mercury  in  the  indicator,  and,  of  course,  keeps  the  same  steady. 
But  when  the  ship  moves  through  the  water  there  is  an  increase  of  pressure  in  the  air  vesael 
F,  because  the  port  of  the  upper  chamber  of  the  way  tube,  with  which  F  is  connected,  is  in  a 
direct  line  with  the  line  of  motion,  and  an  elevating  force  proportional  to  the  resistance  is 
then  produced,  which  lifts  the  whole  column  of  water  at  once.  But  there  is  no  increase  of 
pressure  in  F^,  because  the  two  ports  of  the  lower  chamber  connected  with  it  stand  at  angles 
of  about  42°  with  the  line  of  motion,  at  which  angle  there  is  no  increase  of  pressure  or 
elevating  force  arising  from  resistance.  Consequently  the  excess  of  pressure  in  F,  conunu- 
nicated  to  the  mercury  through  the  air  inclosed  in  the  air  pipe  G  G,  causes  the  mercury  to 
descend  in  the  bulb  behind  the  indicator,  and  pass  up  the  tube  in  the  front  of  it,  wlien  the 
mark  on  the  scale  against  which  its  surface  stands  denotes  the  speed  of  the  ship  ut  the 
time. 

The  course  of  a  veisel  may  be  ascertained  by  the  instrument  in  this  way.  When  the  ship 
is  at  rest,  the  vane  D  hangs  down,  but  when  it  moves,  the  resistance  of  the  water  raises  it 
to  the  horizontal  position,  and  the  pressure  against  its  sides  keeps  it  always  in  a  direct  line 
behind  the  tube,  effecting  the  twofold  purpose  of  keeping  the  ports  of  the  chambers  in  the 
right  direction,  and  also  by  moving  the  rod  K  K,  and  the  index  finger  n  on  it,  it  indicates 
the  course  or  direction  of  the  ship  upon  the  horizontal  dial. 

The  draught  of  water,  again,  may  be  thus  ascertained.  Whereas  the  ports  of  the  lower 
chamber  of  the  way  tube,  placed  at  an  angle  of  about  42°  on  either  side,  produee  no  change 
of  pressure  resulting  from  velocity,  it  follows  that  the  pressure  in  the  air  vosel  F^  varies  oidy 
as  the  draught  of  water  varies,  and  therefore  a  small  bent  tube  S,  half  filled  with  mercury,  oif 
which  one  end  is  connected  with  the  air  tube  GS  snd  the  other  end  open,  will  show,  by 
the  elevation  of  the  mercury  against  a  scale  graduated  to  represent  feet  and  inches,  the 
draught  of  water  at  the  time  of  observation. 

Another  form  of  indicator,  which  may  be  substituted  for  the  one  above  described,  is  shown 
in  fig.  6. 

A  is  a  tube  of  thin  vulcanized  India-rubber,  attached  and  sealed  at  each  end  to  two  disea 
of  metal  B  B,  which  are  attached  by  air-tight  joints  to  the  two  air  tubes  G  G^,  aa  in  fig.  1. 
This  elastic  tube  is  very  slightly  extended,  and  is  divided  into  two  distinct  parts  by  a  metal 
diaphragm  C.  D  is  a  radius  or  lever,  which  grasps  the  disphragm,  and  movea  wiih  it 
about  its  centre  or  fulcrum.  From  this  lever  there  projects  an  index  finger  E,  whidi  moves 
over  a  vertical  arc  F,  graduated  to  correspond  with  nautical  miles.  The  action  of  this  indi- 
cator is  as  follows  : — When  the  ship  is  at  rest,  the  diaphragm  is  pressed  by  equal  forces, 
and  therefore  does  not  move ;  but  when  the  vessel  moves,  the  diaphragm  being  pressed  on 
one  side  more  than  the  other,  is  forced  over,  and,  carrying  the  index  finger  with  it,  marks 
the  speed  of  the  ship  on  the  graduated  arc. 

A  third  form  of  indicator  is  shown  in  fig.  7.  Here  the  glass  is  furnished  with  two  coni- 
cal bulbs,  a  and  b,  which  contain  mercury ;  and  upon  the  mercury  in  e  is  superimposed 
some  coloured  water,  spirit,  or  oil,  and  just  enough  to  fill  it  when  the  ship  is  at  rest.  By 
combining  these  two  fluids  of  different  specific  gravities,  an  approximate  equalisation  of  tlie 
marks  on  the  scale  for  the  knots  per  hour  is  obtained,  making  the  low  speeds  more  eoo* 
spicuous. 

The  way  tnbe  before  described  is  constructed  on  the  principle  of  combining  the  positive 
or  elevating  force  with  a  zero  one,  but  by  altering  the  aoglet  at  which  the  porti  of  the 
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chambers  stand  with  reipect  to  the  line  of  motion,  several  other  combinations  may  be 
obtained,  as,  for^examplet  the  difference  between  two  positiTe,  two  negatiTC,  or  the  sum  of 
a  negatiTe  and  a  positiTO  force,  remembering  in  this  last  case  that  the  two  forces  act  npon 
the  opposite  surfecea  of  the  meronry. 

For  instance,  one  port  forward  and  the  other  aft^  wonld  double  the  range,  beoanse  when 
right  aft,  the  negaliTe  or  drawing  force  Is  equal  to  the  positive  or  pressing  one,  the  scde 
bcJBg  adjusted  to  the  peculiar  combination. 

It  must,  howcYer,  be  borne  in  adnd  that  the  great  use  of  using  two  forces  instead  of  one, 
is,  that  thereby  all  disturbances  arising  from  Mange  of  draught  of  water,  list  or  trim,  or 
the  action  of  the  sea,  are  neutralised  or  compensated. 

To  indicate  the  mean  Telocity  of  ships  for  a  considerable  time,  two  large  rertical  pipes,  a 
few  inches  in  diameter,  may  be  made  to  communicate  with  the  two  air  vessels  respectively ; 
that  connected  with  F  on  the  pressure  side  should  be  five  or  six  feet  long,  or  more  in  fast 
vessels.  These  pipes  may  be  placed  in  any  convenient  spot,  with  their  lower  ends  on  a 
level  with  the  air  vessels.  If,  then,  the  stopcocks  be  a  very  little  opened,  much  time  must 
elapse  before  any  considerable  change  of  height  of  water  in  the  pipes  is  produced,  conse- 
quently the  height  of  the  merenry,  which  corresponds  with  that  of  the  water,  will  be  a 
mean  height. 

Any  of  the  instruments  before  described,  exposed  to  a  current  of  water  in  the  direction 
of  its  motion,  will  indicate  the  speed  of  such  current. 

[The  "Clinometer"  of  Mr.  Berthon,  which  is  also  included  in  the  same  patent,  will  be 
described  in  a  future  Number.] 


PRINCIPLXS  OF  PBaSPBCTiyn. 


Last  year,  in  the  Art  Journal  for  Sep* 
lember,  there  appeared  the  firstof  a  series 
of  three  articles  on  Perspective.  The 
second  was  published  in  the  part  for 
Nov.  and  the  third  in  that  for  February 
of  the  present  year.  The  writer  of  those 
articles  is  a  Mr.  Herdman,  of  Liverpool, 
an  artist,  and  he  has  propounded  a  sys- 
tem which  he  complacently  recom- 
mends to  his  professional  bretnren  as  the 
standard  by  which  they  ought  to  regulate 
their  practice.  A  conception  of  its  pecu- 
liarities may  be  obtained  from  the  follow- 
ing theorems  which  are  the  most  re- 
markable of  its  fundamental  novelties. 

"  A  plane  passing  throuch  the  eye  be» 
comes  a  right  line,  called  a  vanishing 
line." 

"  A  plane  parallel  to  its  vanishing 
plane  Is  convex  in  appearance.  Its  eon- 
vexity  increases  in  proportion  to  its  dis- 
tance from  its  vanishing  plane  to  90^, 
or  the  are  of  a  cireU^  and  it  terminates 
in  its  vanishinfi;  plane." 

"  A  parallel  line  is  a  line  parallel  to 
any  right  line  passing  by  the  eye  and  is 
oonvex  in  appearance  according  to  its 
distance  from  the  line  of  the  eye  to  the 
arc  of  a  circle.'* 

The  Art  Journal  itself  would  be  the 
most  appropriate  place  in  which  to  de- 
monstrate the  incorrectness  of  these 
theorems,  but  its  conductors  are  averse 
to  inserting  communications  of  a  con- 
troversial diaraoter.  Since,  however, 
the  students  of  pictorial  art  may  be  mis- 


led by  the  dissemination  of  false  prin- 
ciples of  perspective,  I  think  that  Mr. 
Herdman*8  error  should  be  exposed  ; 
more  especially  as  they  derive  plausi- 
bility from  the  pseudo -scientific  cha- 
racter which  he  has  given  to  them.  In 
enunciating  his  propositions  he  has 
assumed  the  air  of  a  professor  capable  of 
unbounded  research,  and  he  insists  on 
his  readers  taking  very  extensive  views 
of  things.  He  requires  them  to  see  not 
only  all  that  part  of  every  line  which  can 
possibly  be  seen,  but  also  to  trace  it  in 
imagination  till  it  vanish  in  the  horizon 
at  tteo  noints  diametrically  opposite  to 
each  otner.  An  infinite  straight  line, 
not  passing  through  the  observer's  eye, 
would  unquestionably  so  seem  to  vanish ; 
for  its  projection  on  the  apparent  celes- 
tial sphere  would  form  the  semi -circum- 
ference of  a  great  circle.  It  may,  there- 
fore, be  inferred  that  the  projections  on 
that  sphere  of  all  finite  straight  lines, 
(including,  of  course,  rectilineal  repre- 
sentations of  such  lines)  if  not  directed 
towards  the  observer's  eve,  will  form 
smaller  arcs  of  great  circles ;  but,  be- 
cause the  observer's  eye  must  be  in  the 
plane  of  such  circles,  it  is  a  mistake  to 
suppose  that  every  line  will  have,  in 
appearance,  a  degree  of  curvature  de- 
pendent on  its  elevation  above  the 
horizontal  plane. 

Satisfied  with  the  comprehensiveness 
of  his  survey,  Mr.  Herdman  ventures  to 
afilrm,  that  '<  it  appears  to  have  been  an 
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error  of  perspeetiTe  that  iU  Uwb  as  a 
scienoe  only  eommenoe  with  the  picture.*' 
Now,  after  thus  inainuatiog  against  all 
preceding  writers  on  the  subject,  a  charge 
of  having  improperly  cireuniscrtbed  their 
▼iews,  he  has  himself  as  egregioasly 
erred.  He  has  altogether  overlooked, 
as  if  it  were  a  matter  of  no  itnportanee, 
the  nature  of  the  surface  on  which  the 
picture  is  to  be  made.  Surely  the  forms, 
directions,  and  relative  magnitudes  of  the 
lines,  representing  an  object  on  any  sur- 
face, must  be  mcSified  by  the  form  of 
that  sur^Mse.  His  ''  record  '*  of  the  dis- 
coveries, which  he  congratulated  himself 
on  having  made,  oleany  shows  that  he 
has  only  conceived  a  vague  and  imper- 
fect idea  of  the  manner  in  which  Unea 
would  be  seen  projected  on  the  concave 
snrfaee  of  a  sphere  bv  a  spectator 
stationed  at  its  centre.  Tnat  he  is  igno- 
rant of  the  right  interpretation  of  his  own 
observations  I  infer  from  his  not  having 
recommended  spherical  surfaces  as  suit- 
able for  pictorial  purposes.  For  the  same 
reason  I  presume  he  acquiesces  in  the 
continued  use  of  flat  ones;  they  are 
obviously  the  most  convenient  and,  con- 
sequently,' the  science  of  linear  perspec- 
tive has  hitherto  been  limited  to  the 
establishing  of  rules  by  which  the  ap- 
pearance of  the  forms  of  natural  objects, 
regarded  from  a  determined  point,  may 
be  represented  on  them.  This  being  the 
sole  aim  of  the  science,  I  shall  now  pro- 
ceed to  show  that  its  accepted  funda- 
mental theorems  rest  on  irrefragable 
evidence.  The  subjoined  definitions  con- 
stitute the  basis  of  my  reasoning. 

D^firMon  1.  A  plane  or  flat  surface  is 
a  surface  such  that  if  any  two  points 
whatever  be  taken  in  it  and  a  straight 
line  be  drawn  between  them,  the  straight 
line  will  be  wholly  in  that  surface. 

Def,  2.  Paratiel  straight  lines  are 
straight  lines  which  lie  in  the  same  plane, 
and  which  can  never  meet  though  they 
be  infinitely  produced  in  either  direction. 

Def,  3.  A  straight  line  is  parallel  to 
a  plane  when  it  can  never  meet  the  plane, 
though  it  and  the  plane  be  extended  in- 
finitely either  way  in  the  direction  of  the 
line. 

Def,  4.  Parallel  planes  are  planes  so 
placed,  with  regard  to  each  other,  that 
they  can  never  meet  though  they  be 
infinitely  extended  in  all  dii«otloBs. 

I  also  adopt  the  following  assumptions 
without  the  formality  of  demonatratioo* 


Anumpiiom  1.  A  plane  may  be  applied 
to  a  straight  line,  so  that  the  straight 
line  shall  be  wholly  in  that  plane. 

A9$ump*  3.  If  two  straight  linet  be 
both  parallel  to  a  third,  not  In  the  saoie 
pUne  that  they  are  in,  they  will  be 
parallel  to  each  other.    (Suclid  XI.  9.) 

Aiwmption  8.  Riys  of  light  proceed 
from  the  various  points  &t  vidble  objects 
to  the  eye  of  a  spectator  in  straight  lines. 

Propo$ition  1.    The  perspective  re« 

firesentation,  on  a  plane,  of  a  straight 
ine  which  is  not  directed  towards  the 
eye  of  the  speetator,  is  a  straight  line. 

Let  AB  be  a  straight  line,  CD  a  plane 
on  which  it  is  to  be  represenied ;  sup- 
pose this  plane  to  be  transparent,  and 
let  £  be  the  place  of  the  spectator's  eye. 


Then,  since  the  rays  of  light  proceeding 
from  the  pointe  A  and  B  to  £  will  de- 
scribe straight  lines,  as  A£  and  B£. 
cutting  the  plane  CD  in  the  points  F 
and  G,  if  between  these  two  points  there 
be  drawn  in  the  plane  CD  a  Uraight 
line  FG,  it  will  be  the  perspective  re« 
presentation  of  AB.  For,  let  a  plane 
be  applied  to  AB,  so  that  AB  may  be 
wholly  in  it  (Astump,  1) ;  and,  let  it  be 
turned  rouna  AB,  as  if  hinged  thereto, 
till  it  pass  throngh  the  point  £,  then  the 
lines  A£  and  B£  will  both  also  be  in  it. 
And  because  the  point  £  is  in  that  plane, 
and  also  every  point  in  AB,  any  number 
of  straight  lines  drawn  from  as  many 
points  in  AB  must  also  be  in  it ;  where- 
fore, an  the  rays  of  light  proceeding  from 
the  line  AB  towards  £  mnst  proceed  in 
that  plane,  and  must  pass  through  the 
plane  CD  in  the  straight  line  FG ;  for 
FG  is  not  only  m  the  pkne  CD,  but  abo 
in  that  in  which  the  rays  of  light  proceed 
towards  £,  because  the  pdoits  F  and 
G  are.  Now,  a  nerfect  view  of  an  ob- 
ject can  only  be  ontained  by  moving  the 
eye,  so  that  rays  of  light  proceeding  from 
every  point  of  the  object  may  be  aoc- 
cessively  received  on  Uie  centre  of  the 
retina,  through  the  lenses  of  the  eye  in 
a  line  ooincident  with  their  axis;  con- 
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aeqiieBtly,  to  obtain  a  perfect  view  of 
AB,  the  eye  muit  be  so  reToWed,  that 
the  axis  of  the  lenses  shall  be  moTed  in 
the  plane  of  the  triangle  AEB  and  sue* 
eessiTelj  oooupy  every  direction  between 
£A  and  £B.  This  being  the  ease,  if 
the  rays  of  light  proceeding  from  AB 
towards  the  eye  at  £  were  to  be  arrested 
before  their  arriYal  at  ¥G,  and  the  eye 
were  (o  be  impressed  with  rays  from 
PG,  the  appearance  of  FO  would  be 
similar  to  that  of  AB;  for  to  obtain  a 
perfect  view  of  FG  the  axis  of  the 
lenses  of  the  eye  wonld  still  ha? e  to  be 
moved  in  the  plane  of  the  triangle  A£B, 
8o  as  to  occupy  suceessiTely  every  direc* 
tiou  between  £  A  and  £B  \  therefore  the 
atraight  line  FG  is  the  perspective  image 
of  AB. 

CaroUary  1.  The  intersection  of  two 
planes  is  a  straight  line. 

Car.  2.  In  viewing  a  rectilineal  angle 
the  axis  of  the  lenses  of  the  eye  will 
first  be  moved  in  the  plane  passing 
through  the  centre  of  the  retina  and  one 
of  the  lines  forming  the  angle,  till  it 
be  directed  towards  the  angular  point ; 
from  that  situation  it  will  be  moved  in 
the  plane  which  passes  through  the 
centre  of  the  retina  and  the  other  line. 

Car.  8.  In  viewing  a  curve  which 
does  not  lie  in  a  plane  passing  thronffh 
the  centre  of  the  retina,  the  axis  of  tne 
lenses  of  the  eye  will  be  moved  in  a 
carved  surface. 

JRemarh,  It  seems  probable  that  our 
idea  of  the  form  of  any  object,  acquired 
by  means  of  vision,  results  from  a  con- 
sciousness of  the  muscular  efforts  made 
in  disposing  the  eye  to  receive  luminous 
impressions  from  the  various  parts  of  it« 

if  this  conjecture  be  correct,  there  ta 
a  ckser  connection  than  Mr.  Herdman 
imagines  between  the  properties  of  lines 
and  flgufes  dtsenssed  abstractly  hi  geo- 
metry and  the  propertiee  er  similar 
lines  and  flgnres  visiMe  in  nature. 

Prap.  2.  If  two  straight  Hues  be  pa- 
rallel to  each  other,  and  likewise  to  the 
plane  on  which  they  are  to  be  repre- 
sented, their  perspective  representations 
will  be  parallel  straight  lines. 

Let  AB  and  HK  be  two  straisht  lines 
parallel  to  eaA  oUier,  and  also  tne  plane 
CD,  and  let  £  be  the  place  of  the  spec- 
tator's eye ;  then  by  Pr^p.  1,  FG  and 
LM  will  be  the  perspectiTC  representa* 
tions  of  AB  HK.  Now,  FG  will  be 
parallel   to  AB,    te   if   k   be    not^ 


since  both  lines  be  in  the  pUne  A£B, 
they  will  meet  in  some  point  if  pro- 


t^-'^ 


duced ;  but  if  they  meet,  AB  must  also 
meet  the  plane  CD,  for  FG,  though 
produced  infinitely  must  lie  wholly  in 
that  plane  as  well  as  in  thatplane  ASB; 
but  by  the  supposition,  AB  is  parallel 
to  the  plane  GI),  and  therefore  cannot 
meet  it ;  consequently  FG  and  AB  can- 
not meet,  that  is,  they  are  parallel 
(Def.  2.}  Similarlv  it  may  be  proved 
mat  LM  is  parallel  to  H&.  And  be- 
cause FG  ana  HK  are  both  parallel  to 
AB;  FG  is  therefore  parallel  to  HK 
(Assump.  2),  and  because  FG  and  LM 
are  both  parallel  to  HK,  FG  is  parallel 
toLM. 

Prop.  8.  The  perspective  representa- 
tion ofstraight  lines  parallel  to  each  other, 
but  not  parallel  to  the  plane  on  which 
they  are  to  be  represented,  will  converge 
towards  the  point  where  this  plane  is 
cut  by  a  straight  line  drawn  from  the 
eye  of  the  spectator  parallel  to  any  of 
the  lines  to  be  represented. 

Let  AB  and  nK  be  two  straight  lines 
parallel  to  each  other,  but  not  parallel 
to  the  plane  on  which  they  are  to  be 
represented. 


Let  E  be  the  ptaoe  of  the  epeetator's 
efe,  ami  BO  a  straight  llae  drawn  from 
B  paiaUd  10  AB,  and  ootll^g  Ite  phnm 
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CD  in  O;  the  penpective  representa- 
tions AB  and  HK  will  converge  towards 
O.  LetF  be  the  point  in  which  EA 
cuts  the  plane  CD  and  L,  that  in  which 
£H  cuts  it ;  join  FO  and  LO.  Then, 
because  EO  and  AB  are  parallel  they 
are  in  the  same  plane,  namely,  AEOfi 
(D^,  2)  and  because  HK  is  parallel  t» 
AB,  EO  is  parallel  to  HK  {AMiump.  2), 
therefore  £0  and  HK  are  in  the  aame 
plane,  namely,  HEOK.  Now,  if  EB  be 
joined,  the  straight  line  EB  will  bo  in 
the  plane  AEOB,  and,  as  EA  is  also  in 
it,  the  point  F  in  EA  must  be  in  it,  and 
the  point  O  being  likewise  in  it :  there- 
fore, also  the  line  joining  FO  will  be  in 
it.  But  FO  will  likewise  be  in  the 
plane  CD)  wherefore  FG,  that  portion 
of  it  intercepted  between  EA  and  EB 
will  be  the  perspective  representation  of 
AB(PrM9.  1).  Similarly,  it  nuv  be 
proved  that  LM,  a  part  of  LO  will  be 
the  perspective  representation  of  HK; 
hence,  the  truth  of  the  proposition  is 
obvious. 

I  have  endeavoured  to  make  the  de- 
monstrations of  the  foregoiuff  proposi- 
tions rigorous,  and  yet  intelligible  to 
readers  who  know  no  more  of  geometry 
than  the  meaning  of  a  few  of  the  term's 
most  frequently  used.  It  appears  to  me 
that  if  artists  were  well  satisfied  of  the 
truth  of  these  propositions,  a  system 
such  as  that  advocated  by  Mr  HeMman 
would  never  obtain  from  them  more  than 
a  cursory  notice.  There  would  be  no 
danger  of  its  shaking  their  faith  in  the 
mles  by  which  they  have,  till  now,  been 
guided.  They  would  be  certain  that  by 
those  rules  they  could  produce  a  picture 
of  any  proposed  seene,  so  that,  oeheld 
from  the  one  proper  point  of  view,  it 
should  be,  with  respect  to  form,  an  exact 
resemblance.  More  than  this  cannot  be 
accomplished ;  and  not  even  by  a  gen- 
tleman having  such  a  genius  for  dis- 
covering ''new  things*'  as  Mr.  Herd- 
man  has. 

If  it  be  admitted  that  I  have  esU- 
blished  my  first  proposition,  then  must 
Mr.  Herdman's  doctrine  relative  to  the 
curved  appearance  of  straight  lines  be 
rejected  and  the  rules  of  practice  which 
he  has  suggested  be  avoided  as  worth- 
less. In  {Prop,  2)  I  have  attempted  to 
elucidate  that  principle  which,  according 
lo'his  rash  assertion,  renders  the  Science 
(rf  Linear  Perspective,  in  its  present 
state,  inconsistent    For  instance,  if  we 


have  to  represent  the  front  of  a  row  of 
buildings  of  uniform  height  on  a  parallel 
plane,  it  is  obvious  from  this  propodtioa 
that  the  representation  must  also  be  made 
of  uniform  height  The  visual  angles 
subtended  by  the  height  of  the  row  at 
different  places  wiU  certainly  be  different, 
but  the  visual  angUi  subtended  by  the 
height  of  Me  representaiian  at  the  cor- 
re^fondmg  placet  wUl  differ  m  a  Uk^ 
ratio. 

Mr.  Herdman  will  probably  atill  refer 
to  the  pictures  produced  by  tlie  camera 
as  undeniable  proofs  of  the  soandnesa 
of  his  notions.  That  he  hsa  however 
only  failed  to  detect  the  real  eaose  of  the 
sensible  curvature  in  these  images  of 
straight  lines  which  are  at  a  distance 
from  the  centre  of  such  pictures  is  veir 
manifest  If  a  camera  be  constmeted, 
haviuff  for  the  admission  of  the  light  a 
small  nole  without  a  lease,  the  pictures 
obtained  by  its  means,  though  some- 
what indistinctly,  will  be  in  strict  con- 
formity with  the  rules  which  he  has  had 
the  temerity  to  assail. 

JosaPH  Bumm. 

Ez«tar,  June  12, 1850. 


AMALTSIS  OV  THB  BYIDSNOB  GIVBN  BT 
THE  WITNSSSBS  BXAMINBD  BT  TUB  COM- 
MISSI0KBB8  APPOINTBO  TO  IKaUIBB 
INTO  THB  APPUOATION  OF  IBOK  TO 
BAILWAT  STBUCTUKBS. 

(GoBcIaded  from  pas«  MS.) 
Jeiiph  Loektf  Beq,^  3CP.f  civil  engineer. 
^•946.  The  strength  of  iron  will  depend 
upon  mixtorau— 948.  Prefers  a  miztue. — 
949.  The  ndztaie  of  hot  blast  iron  with 
cold  blast  considerably  incrsaaes  the  strength. 
Understands  that  a  fliiztars  of  wrought  iron 
with  cast  adds  to  its  strength.— 950.  Con- 
stden  it  better  to  trost  to  the  knowledlgt 
and  experience  of  iron  fonadevs  of  high 
character  than  to  specify  forparticolar  mix- 
tures.— 952.  Has  generally  made  the  break- 
ing weight  of  girders  from  three  to  lour 
times  the  greatest  load;  bat  the  load  is 
supposed  to  be  dead  weighl,  whereaa  the 
shocki  in  railway  bridges  may  inereaae  it 
to  within  half  the  breakhig  weight.— 955. 
On  railways  firom  the  levels  the  most  con- 
venient farm  of  girder  mast  sometimes  be 
adopted  in  preference  to  the  stillest.— M6. 
Wotdd  not  prove  a  girder  with  moie  than 
doable  the  greatest  load.— 958.  ThfaUw  dead 
weight  a  ssore  self-evident  mode  of  proyii^ 
girders,  bat  that  the  hydranlic  praea  ia  a 
very  convenieBt  and  good  mode.— -965. 
Resting  the  weight  on  one  of  the  bottom 
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flanges  prodaoes  toraion  to  some  extent. — 
964.  Thinks  it  might  be  desirable  in  some 
instances  to  test  the  girders  with  weights 
applied  as  in  practice. — 965.  Has  known 
cases  where  the  test  was  applied  to  one 
flange  as  in  railway  practice. — 967.  Nerer 
knew  a  flange  break  off  a  girder.— 969.  To 
prevent  the  girders  getting  out  of  the  per* 
pendicular,  makes  the  banlks  supporting 
the  rails  fit  tight  between  the  girders,  and 
connects  the  bottom  flanges  by  tie  rods.— 
972.  Has  neyer  observed  any  injury  arise 
to  girders  from  being  subjected  to  perma- 
nent weights  for  a  length  of  time,  or  to 
changes  (^temperature. — 974.  Would  allow 
girdos  on  railway  bridges  to  deflect  from 
the  30th  of  an  inch  to  the  40th  of  an  inch 
per  foot  linear.  —  975.  But  the  amount 
would  depend  on  the  form  of  the  girder. — 
977.  Some  forms  admit  of  more  deflections. 
—978.  Does  not  like  too  much  deflection 
in  a  rdlway  beam. — 981.  For  the  forms  of 
girders  adopts  the  Urge  bottom  flange. — 
984.  According  to  his  present  experience, 
wo^d  limit  cast  iron  girders  in  one  piece  to 
45  feet  long,  but  he  may  perhaps  go  further. 
^986.  Would  always  prefer  an  arch  if  pos- 
sible.—987.  Dislikes  cast  iron  in  flat  girders 
at  all  times  and  in  all  spans.  Would  never 
use  it  if  he  could  avoid  it. — ^988.  Does  not 
object  so  much  to  wrought  iron,  but  would 
not  use  that  when  it  could  be  avoided. — 991. 
Is  not  favourable  to  girders  combined  of  sepa- 
rate pieces.— 992.  Would  use  the  bow  strin| 
bridge  for  large  spans.^994.  Does  not  ap* 
prove  of  combining  wrought  and  cast  iron 
as  done  in  girders  of  the  Dee  Bridge  class. 
— 995.  But  does  not  wish  it  to  be  inferred 
that  there  is  no  combination  of  which  he 
would  approve.— 1000.  Objeets  chiefly  on 
account  of  the  diflbrent  rates  of  expansion 
of  wrought  and  cast  iron.— 1003.  Does  not 
think  that  in  compound  bridges  well  put 
together  the  Tibration  and  impact  from 
trains  would  afl<Bet  the  joints  and  rivets ; 
but  if  badly  put  together,  or  the  roadway 
were  not  not  in  good  order,  the  joints  would 
sooner  or  later  be  afliected. — 1005,  1006. 
Does  not  consider  that  the  deflection  of  one 
girder  before  that  of  the  other  in  skew 
bridges  would  produce  oscillation  to  any 
injurious  extent. — 1013.  When  the  roadway 
is  good  there  is  very  little  difference  between 
the  deflection  due  to  weights  at  rest  and  that 
due  to  the  weights  moring  with  Telocity.  A 
bad  joint  is  much  more  serious  than  an  in- 
crease of  Telocity.  Has  known  the  deflec- 
tion to  be  less  with  Telocity.  When  there 
is  any  great  diiferenoe,  attributes  it  to  bad 
joints.  —  1015.  ConceiTes  that  perpetual 
concussions  might  change  the  texture  of 
wrought  iron. — 1016.  Does  not  think  the 
same  eflbot  would  be  produced  in  eeet  iron. 


— 1017.  A  cast  iron  beam  which  had  been 
in  use  for  a  long  time  in  the  Blackwall  Rail- 
way was  taken  out  and  broken ;  it  bore  a 
very  large  weight  with  reference  to  its  cal- 
culated breaking  weight.— 1019.  Would  ob- 
serve that  Hxles  broke  more  frequently  when 
crank  axles  were  in  use. — 1021.  The  frae<- 
tures  he  has  seen  appeared  to  be  the  work 
of  tSme. — 1024.  Has  seen  nothing  in  the 
fractures  to  induce  him  to  beliere  they  were 
the  result  of  a  change  of  structure.— 1027. 
OoDsiders  one  ton  per  foot  in  length  as  the 
greatttit  weight  that  comes  on  railways ;  is 
opposed  to  increasing  the  weight  of  engines* 
1032.  Thinks  the  plan  of  baring  wrought 
iron  box  girders  a  very  sound  one. — 1033. 
They  hsTC  been  long  in  use  for  steam 
engines ;  prefers  them  in  moderate  spans  to 
cast  iron.— 1038.  Would  never  employ  a 
flat  girder  unless  compelled  to  do  so.  Tha 
effect  of  the  vibration  of  trains,  however 
slight,  is  ultimately  to  separate  the  parts, 
while  in  an  arch  the  parts  are  always  clinging 
faster  together;  if  a  general  rule  is  to  be 
adopted,  let  it  be  in  favour  of  the  arch. 

Char  leg  H.  Wild,  Btq,,  civil  engineer.— 
1077.  In  testing  the  compound  girders  for 
the  bridge  over  the  Ombrone,  an  initial 
strain  of  five  tons  per  square  inch  of  section 
was  put  upon  the  wrought  iron  ties  \  by  the 
adjusting  pieces,  any  amount  of  initialyStrain 
can  be  put  on  the  ties.— 1079.  By  that 
means  the  beam  can  be  cambered.— 1080. 
If,  in  compound  girders,  the  ties  are 
applied  in  a  neutral  state,  they  are  of 
Tcry  little  practical  use. — 1081.  The  ties 
have  an  initial  strain  put  upon  them,  but 
does  not  belicTc  that  any  change  will  take 
place  in  the  ties  to  require  re-adjustment. 
—1082.  If  the  strain  put  upon  them  is 
far  within  the  limits  of  elastidty,  they  will 
retain  that  strain.— 1083.  If  an  extension 
of  the  ties  were  likely  to  take  place,  this 
sort  of  bridge  should  be  giTcn  up.— 1085. 
The  ties  being  strong  enough  to  allow  for 
extra  weight  to  come  upon  them,  will  never 
require  to  be  adjusted  after  being  put  up. 
The  bridge  over  the  Arno  is  of  compound 
girders,  with  the  ties  lying  horizontally  along 
the  bottom  flange.  The  ties  are  in  four 
pieces,  and  adjusted  to  the  required  initial 
strain  by  means  of  gibs  and  keys  at  the 
junctions. — 1086.  This  bridge  was  tested 
by  taking  out  the  dowels  connecting  the 
castings,  sfUd  allowing  the  whole  strain  to 
come  on  the  tension  rods.  If  the  ties  are 
put  on  in  a  neutral  state,  the  elongation  when 
the  weight  comes  on  is  so  small  tliat  the 
strain  would  only  be  about  li  ton  per  inch  ; 
tiie  initial  strain  can  be  so  a<i^nsted  that  the 
tie  can  take  the  whole  of  the  tensile  strain 
of  the  girder,  or  half,  or  any  portion.-*1087. 
The  bridge  is  96  feet  span,  and  was  tested 
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with  40  tona  in  tbe  centre,  traeting  entifely 
to  the  ties. — 1092.  Hai  experimented  on 
componnd  girden  with  the  tie,  end  when  the 
tie  wai  remoTed. — 1095.  And  hM  fbnnd  the 
stiffDeas  inereeao  with  the  amoant  of  initial 
atrain  put  upon  tlie  tiea.— 1098.  In  break- 
ing compoiuid  girders,  nerer  aaw  the  bolts 
give  way ;  no  strain  can  oome  npon  them  so 
long  as  the  joints  do  not  open.— 1099.  Looks 
npon  the  dowels  and  bolta  as  only  useftil 
daring  the  course  of  erection.— 1 100.  Woold 
not  like  to  test  the  Amo  girder  without  the 
tie,  but  tlunks  the  bolU  and  dowels  might 
be  taken  away  without  interfering  with  the 
strength.— 1102.  In  an  experhnental  girder 
made  for  the  tie  to  bo  adjusted,  either  hori- 
aontally  or  at  an  angle,  like  in  the  Dee 
Bridge,  it  was  found  to  be  afanoet  equally 
efficaoioos  in  three  difliafent  positions,  Tix., 
when  the  ends  were,  1st,  higher  than  the  top 
flange  of  the  girder ;  2nd,  level  with  the 
top  flange;  5rd,  horiwmtaL  — 1104.  The 
effect  of  the  difference  between  the  extreaM 
cold  of  winter  and  extreme  heat  of  summer 
would  be  to  add  about  half  a  ton  per  square 
inch  to  the  existing  strain  upon  the  tie.— 
1106.  The  usual  effect  of  the  tie,  when  the 
girder  is  bearing  a  load,  depends  on  its  area, 
upon  the  atrain  upon  it  per  square  ineh,  and 
npon  its  depth  below  tlie  centre  of  compres- 
sion; hence.  If  the  ends  of  the  girder  cone 
in  so  exaetly  to  counterbalance  the  extenrion 
of  the  lower  part  of  the  girder  (a  point  never 
reaehed  in  pnetioe).  If  there  were  an  initial 
strain  on  the  tie,  it  would  still  be  dolnf 
useful  work.— 1108.  It  is  a  popular  fallacy 
that  there  is  a  disadvantage  in  having  the 
ends  of  the  ties  above  the  top  flange ;  tbe 
raised  ties  give  greater  (aeiU^  for  putting 
on  the  initial  atrain  than  the  horiaeetal 
OSes.  The  initial  strain  is  measured  by 
means  of  an  inatrament  called  an  extenao- 
meter,  fixed  on  to  the  tie  bar,  which  shows 
the  actual  amount  the  bar  is  extended ;  and 
having  found  the  rate  at  which  limilar  iron 
extends  with  certain  weighta  per  square  indi 
of  section,  the  strain  on  tbe  bars  due  to  the 
extension  is  known. — 1109.  The  higher  the 
tie  is  put  the  less  increase  of  strain  oomea 
on  it  from  the  paasing  load. — 1110.  Has 
never  known  the  tie  slacken. — 1111.  Does 
not  consider  that  a  wrought  iron  bar  cast 
into  the  bottom  flange  of  a  girder  is  a  good 
method,  as  no  initial  strain  can  be  put  on 
it.  If,  by  means  of  the  weight,  the  bar  was 
extended  the  ti^if^^  o'  ^^  length,  there 
would  be  a  strsin  on  it  often  tons  per  square 
inch,  but  has  never  known  them  extended 
beyond  ,^^tb;  henoe  the  strain  would 
only  be  2|tons  per  square  inch.-^lllS. 
The  oast  iron  would  biesk  before  tbe  tie 
waa  doing  much  work.  The  above  forms 
of  trussed  girder  are  the  only  ones  that  have 
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been  adopted.— II 14,  Worid  have  the  pla*- 
form  of  a  bridge  firmly  united  to  the  garden^ 
and  suflicienUy  deep  to  prevent  any  twietinc 
in  the  main  girders.  The  bearers  for  the 
platform  in  tbe  Ajrno  bridge  are  Ssadwieh 
girden. — ^1115.  Bir.  Stephenson  ie  uainif 
strips  of  wrought  iron,  with  timber 
for  purlins  for  rooCi.— lllfi.  They  are 
stiff. 

TAomm  OMii,  Af.,  boildar.— 1120. 
Has  found  variations  in  the 
tion  of  iron ;  experimsnts  by  diffsrant 
sons  do  not  give  eonespondlnff 
siouliar  mains  of  iron.  Doea  net  tiwet  to 
experiments  made  on  n  aasaU  seals.  1121. 
The  quality  of  iron  k  only  aissted  by  tte 
hot  or  cold  bleat  so  for  aa  asataiisle  «n- 
fovonrable  to  the  production  of  geed  p% 
iron  are  preoant.  Care  should  be 
in  the  selection  of  bet  blast 
Makea  girders  strong  anon^^  to 
thnea  the  greatest U>ad  thatoonld 
them;  these  girders  are  for 
1123.  Proves  girders  by  the  hydnnlle 
preaa ;  provea  them  to  double  the  grenteal 
load  that  oould  eease  upon  them,  or  2-3idK 
the  breaking  weight,  horn  the  BdMlilj  eC 
girdeiato  hitemal  flews,  would  radw  piwe 
a  girder  neaily  to  the  extmt  tiint  wo^M 
break  it  than  not  prove  it  at  alL— 1124.  In 
buiidingai  the  weight  ie  more  frequenUy 
plaoed  on  the  bottom  then  en  the  top 
flange,  but  bee  never  thoi^ht  it  ef  foa- 
portanoe  to  apply  the  proof  weight  to  the 
bottom  flanga^ll25.  The  defleetfon  of  u 
girder  dependa  en  the  ahape,  aaallin,  end 
quality  of  metaL  In  twoghitos,tkalenitk 
of  one  befaiff  double  the  length  of  tte  oter, 
but  the  aeetion  and  deptii  bsi^ 
the  longest  girdsr  wouM  defleet  foav 
aa  much  as  the  other.  Conaldenthei 
iron  best  for  steady  weight— 1 IM.  Worthed 
a  girder  with  a  load  equal  to  2-3rda  of  He 
breaking  weight,  and  left  it  en  for  96  hews ; 
the  defleetfon  did  net  inaeaae,  and  the 
permanent  aet  waa  not  more  than  tint 
which  had  been  obeerved  after  tlie  first 
applieation  of  the  weight.— 1127.  Mahee 
tbe  area  of  tbe  top  flenge  to  the  bottom  one 
aslto3ior4.  The  bottom  flange ia  equal 
in  width  toabouthalftiM  gieeteat depth  of 
the  girder;  diminishea  the  depth  of  tin 
girder  at  the  enda  to  about  half  the  dqpth  in 
the  centre;  eonaidsrs  it  of  grsat  iaaportsBoa 
not  to  do  anything  which  would  tend  to 
make  the  girder  unsound  when  easty  or 
cause  unequal  atrafoa  in  cooling.  Shoee  or 
sockets  tend  to  creato  flaws,  by  allowing  dirt 
and  sand  to  aeeumulato,  and  prevent  the 
equal  flow  of  metal.  It  does  not  follow  that 
the  theoretical  form  of  greatest 
the  beat  one  to  adopt— 1129.  His 
has  bean  prinolpaUy  confined  tp 
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jadad  to  wdgkte  «t  tort.— 1130.  Aft  weiglit 
ia  wchfliftrtmi  ift  not  of  ao  mneh  inportuiMy 
hft  it  guided  in  tlie  lelmtion  of  irons  bjr  the 
market  priee.<— 1131.  Always  mizaa  irona ; 
ia  iaeliiiad  to  think  that  good  will  reanlt  froaa 
Mr.  lIorriM  Starling'a  endeavours  to  in- 
oraaae  the  aCrangth  of  iron  by  an  admixture 
of  wKMght  ifOD.-*113d.  Thinka  the  manar 
fiKstore  of  iron  below  the  other  manwiStctnraa 
of  the  country ;  believee  that  in  France  they 
roll  out  hare  haanar  than  we  do. — 113^. 
Thinka  that,  if  the  plan  adopted  in  Balgivfla 
ol  mannlhetoioraezhibitiag  ^pMlitiea  of  ivoA 
every  year  were  followed  it  would  ioiprovo 
the  aannfactare.-*lHO.  Craaidan  that  tha 
qnality  of  iron  dcpeiid8>  first,  upon  the  raw 
flsaterial,  then  on  thefnel  and  care  in  mami- 
taetwra.--1141.  Thinks  iavesti^stion  into 
ihe  mannfaetore  of  inm  desirable,  and  that 
ft  would  he  advantageona  to  offer  pieisuuna 
for  the  beat  iron. 

Itamlard  Kingiom  Bnmdf  JSsg.,  civil 
engineer.— 1147.  Haa  a  pralerenee  for  the 
Weleh  and  Staffordahiro  irons.— 1148.  Bn- 
deavoors  to  obtidn  a  aauU  proportian  ol 
hot-blaat  iron  in  mixtarea*— 1152.  Doe; 
not  like  a  largo  proportion  of  hot-UasIs 
thinks  1-ftth  adwntageoos.— 1154.  Takea 
the  greataat  poaaihle  load  that  can  by  any 
aeeidsBt  come  npon  a  girder,  and  aaaaaaea 
that  aa  l-3rd  or  2.5tha  of  the  breaking 
weight  %  bnk  takea  the  breaking  point  lower 
than  it  ia  generally  taken. — ll&o.  Aa  a 
general  mle,  wonld  prove  a  girder  with  a 
load  a  Uttk  greater  than  the  g^sateat  that 
ooald  eoaae  npoo  it,  and  ezaminaa  ita  ap« 
paaianae  nndor  that  load. — 1156.  Aetoal 
weight  is  the  prefsrablo  mode  of  testing 
girdora.— 1168.  Although,  atrietly  qpeakinf, 
the  eaaM  lead  cannot  be  borne  by  a  girder 
whan  resthiig  <»  one  ilange  aa  if  appUed  at 
at  the  top,  on  aoconnt  of  the  toraon,  yet,  by 
eadeavonring  tobnngit  aa  near  to  the  centre 
aa  possible,  haa  not  perceived  any  sensible 
difference.— 1161.  If  circumstances  made  it 
deairable  to  construct  a  girder  to  carry  a 
load  oo  the  flange,  at  soaae  distance  from 
the  centre,  it  might  tlMu  be  desirable  to 
calculate  the  strength  of  the  girder ;  would 
certainly  teat  it  in  that  manner.— 1162. 
Such  caaes  have  not  been  sufficiently  frequent 
to  require  a  spceisl  proviswn.  Does  not 
believe  that  any  apfweeiable  diiforeaco  ia 
cauaed  in  the  power  of  reeiatance  of  the 
girder.r-.1166w  Conaidera  that,  with  hie  form 
of  prder,  and  with  a  largo  dead  load  of 
ballaat,  &c.,  the  toraon  ia  inappradablo.-— 
1167.  A  soft  substance  between  anything 
that  piodncaa  vilnration  and  caat  iron  ia 
advantagaoM,  bat  wooden  aieepen  to  np- 
port  the  roadway  ahoold  not  bo  ao  elastic  as 
to  praaa  on  the  edge  of  the  flaugns  of  the 
6irdan.^ll71.  Does  not  wnaider  that  a 


moderate  w^ht  left  on  a  girder  will  wm 
injure  it, — ^1172.  Haa  not  obaerved  tsm- 
persture  produce  any  effect  except  expan- 
sion and  contraction.  Considers  that  no 
weight,  except  that  approaching  the  break- 
ing one,  win  permanently  affect  cast  iron. 
—1173.  The  deflection  of  a  gbrder  does  not 
a»erely  depend  on  the  len^.— 1174.  In 
a  girder  80  feet  long,  and  15  inchee  deep, 
would  allow  l«40th  of  an  inch  to  a  foot-- 
1175.  The  deflectioa  ssust  depend  on  tim 
foam. — 1178.  About  half  the  befors-men- 
tionod  deflection  would  be  allowed  in  a  very 
atiff  girder.— 1180.  Makee  girders  of  the 
inverted  T  section  with  a  very  large  bottom 
web,  and  awelling  at  the  top  of  tbs  vertical 
web.— 1184.  The  length  of  caat  iron  girdera 
ia  limited  by  what  would  insure  a  sound 
coating ;  at  preaent  considers  it  to  be  30  or 
35  feet.— 1189.  When  gtrdcm  are  lequired 
for  spans  beyond  the  limito  of  simple  caat 
iron  girders,  would  prefer  not  using  caat 
iron  at  all.—1100.  Would  prefer  timber 
or  wrought  iron,  or  both  combined. — 1191. 
Wonld  apply  wrought  iron  to  increase  tho 
tenacity  of  cast  iron  framing.— 1192.  Haa 
adopted  that  method  in  machinery.— 1195. 
In  large  apans,  amuming  there  is  no  difficulty 
in  obtaining  an  abutment,  would  prefer  cast 
iron  in  the  shape  of  an  arch.^1196.  Does 
not  tliiak  that  Ui  a  work  put  together  by  a 
good  mediauie,  with  ordinary  ju^ment  and 
proportionaUe  strength,  that  any  vibration 
would  affect  the  bdte.— 1197.  Considers 
that  the  introduction  of  wrought  iron  phrtea 
into  the  construction  of  bridges  is  the 
most  important  step  that  haa  l^y  taken 
place  in  engineering;  believea  that  with 
ordinary  care,  and  the  improvemento  which 
have  bosn  Introduced  into  riveting,  that  the 
jointo  may  be  equal  to  the  other  parte  of  the 
strueture.  Does  not  think  vibration  can 
have  any  effect  on  well-made  riveting.-^ 
1199.  Rtvete  should  not  act  aa  pinaor  bolto, 
but  like  dampa,  and  hold  the  platea  together 
by  the  friction  of  the  one  on  the  other  in 
that  manner  the  platee  may  be  inaured  not 
to  break  in  any  part  contiguoua  to  the  rivete  • 
1201.  Considers  that  the  cryttalline  fractures 
obaerved  in  bars  broken  by  a  succession  of 
blows  is  not  the  consequence  of  any  internal 
change  in  the  metal,  but  that  iron  breaks 
with  aerystallfne  or  fibrous  fracture  accord- 
ing to  the  circumatancea  under  which  it  is 
broken;  produced  several  piecea  of  iron 
broken,  aome  with  a  crystalline  fracture  by 
a  abort  abarp  blow,  othera  with  a  fibroua 
fracture  by  means  of  a  slow  heavy  blow.— 
1212.  The  same  effecte  may  be  produeed  by 
varying  the  tempenture  of  the  bar.— >1214. 
Conaitten  that  when  the  rails  are  wall  laid 
the  deflecaion  will  be  km  from  a  moving 
weight  than  from  thrt  weight  at  reat.— 
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1215.  Some  new  en^neiw^h  35  tons,  and 
occupy  a  lenf^  of  26  feet  or  one  ton  and  a 
half  to  the  foot  ran. — 1219.  BelieTea  that 
cast  at  well  as  wronght  iron  raries  its  streng:th 
with  the  temperatnre ;  the  colder  it  is  the 
easier  it  will  break.— 1224.  Thinks  that 
suspension  bridges  might  be  applicable  to 
railways.  Has  once  proposed  one  nnder 
Tery  peculiar  circnmstanees.— 1228.  Cob- 
siders  the  Indian  tension  bridge  iufsrior  to 
ordinary  suspension  bridges. — 1229.  WonM 
only  use  a  lattio  bridge  when  he  could  not 
get^  the  materials  for  the  component  parts 
exceeding  a  certain  length  i  if  he  were 
obliged  to  make  a  bridge  of  great  length 
with  short  sticks,  it  might  be  one  mode  of 
meeting  the  difficulty. 

Sdutin  CUarhf  E$q,t  dril  engineer. — 1232. 
Has  superintended  die  Conway  Bridge  for 
Mr.  Stephenson.  It  is  a  wronght  iron  tnbe 
made  of  boiler  plates  riTCted  together  as  in 
iron  ship  building ;  the  span  is  400  feet,  the 
extreme  depth  at  the  centre  is  25'  6'',  ex- 
treme breadth  15  feet ;  the  clear  internal 
depth  and  breadth  are  21'  8''  and  14'  3" ; 
the  depth  at  the  ends  is  3  feet  less  than  at 
the  centre.  It  was  oonstracted  on  a  timber 
platform  on  the  beach  of  the  RlTcr  Conway, 
200  yards  from  its  permanent  site,  and  was 
floated  to  its  position  on  six  pontoons  of 
350  tons  each,  and  raised  17  feet  to  its  po- 
sition by  hydraulic  presses;  its  weight  is 
nearly  1,300  tons.  It  has  a  bearing  at  each 
end  of  12  feet,  and  rests  on  bed  plates  and 
rollers  to  allow  of  its  expansion  from  change 
of  temperature.  It  was  commenced  at  the 
beginning  of  1847  and  finished  in  March, 
1848.  The  original  idea  arose  from  con- 
sidering whether  a  beam  could  be  made 
large  enough  to  croas  a  span  of  450  feet. 
Mr.  Stephenson  had  formed  beams  of  sepa- 
rate pieces  united  by  bolts,  and  had  dso 
applied  tension  rods  to  some  beams  formed 
of  separate  castings.  A  cast  iron  arch  was 
proposed  but  abandoned,  partly  on  account 
of  interference  with  the  navigation  of  the 
straits ;  two  beams  side  by  side  with  an  or- 
dinary upper  and  lower  flange  would  make 
a  space,  through  which,  if  large  enough,  a 
railway  carriage  might  pass.  The  first  ex- 
periments were  on  round  and  oval  tubes ; 
they  changed  their  shapes  when  loaded; 
rectangular  tubes  did  not ;  that  form  was 
therefore  adopted.  Experiments  were  made 
to  determine  the  resistance  of  wrought  iron 
to  compression,  that  the  actual  strength  of  a 
large  tube  might  be  calculated ;  the  power 
of  wrought  iron  to  resist  compression  in- 
creased as  the  cube  of  the  thickness  of  the 
plates  I  the  strength  of  the  tube  varied  as 
the  square  of  the  linear  dimensions.  ▲ 
modd  tube  one- sixth  the  real  sixe  was  made 
at  Mill  Wall,  and  broken  five  or  six  tin^, 


and  strengthened  at  the  part  It  had  broken 
at  after  CTcry  time,  till  It  was  considered  that 
the  strength  was  ererywhere  proportioned  to 
the  strain.  The  thickness  of  the  sides  of  the 
tubes  appeared  to  produce  Tcry  little  oom- 
parative  effect.  The  difference  of  daatidty 
rendered  it  difficult  to  apply  caet  iron  to  the 
tap  of  the  tube.  A  bar  of  cast  Iron  jielda 
tfrioe  as  much  under  the  same  weight  as  a 
similar  bar  of  wrought  iron,  though  its  ulti- 
mate rsaistance  to  oompresalon  ia  four  or 
^9  times  as  great.  If  the  top  of  the  tnbe 
were  made  partly  of  wronght  and  partly  of 
caet  iron,  the  wrought  iron  would  haTO  to 
bear  more  than  its  ^re  of  pressure.  Caet 
iron  must  also  be  cast  thidc,  which  iacreasca 
its  weight,  and  die  places  of  junotioa  raq^ra 
heavy  flanges.  The  Mill  Wall  model  it  waa 
assumed,  if  Increased  to  six  timea  its  linear 
dimensions,  should  be  36  times  ae  atroag 
and  216  as  heavy. — 1233.  The  bottom  of 
the  tube  was  eonddered  aa  a  chain,  and  the 
plates  were  lapped  over  to  make  the  dialn 
as  strong  as  possible ;  the  rivets  were  pro* 
portioned  so  that  the  section  of  the  rivet  to 
be  sheared  through  equalled  the  seetloii  of 
the  plate  it  connected.  The  shearing  strain 
of  a  rivet  is  as  its  tensile  strain.  CelU  were 
put  in  the  bottom  of  the  tube  as  being  tlie 
most  convenient  way  of  getting  anfficieot 
area  of  section  of  iron.  The  oeUs  are  kept 
stiff  by  angle  irons.  There  are|ftve  rowa 
of  cells  in  the  bottom  of  the  tube.  The 
bottom  has  great  strength  to  reslat  lateral 
pressure,  aa  the  wind. — 1234.  The  sectional 
area  of  the  bottom  is  to  that  of  the  top  aa 
5  to  6.  The  area  of  the  bottom  la  &08 
square  inches;  the  area  of  the  top  608 
square  inches. — 1235.  In  the  amall  experi- 
ments the  top  had  always  failed  by  bnekling, 
but  the  strength  of  plates  to  resist  beck* 
ling  varied  as  the  cube  of  their  thieknesa, 
and  the  top  might  thersfore  in  the  large 
tube  have  been  made  of  the  same  area  as  the 
bottom ;  but  as  the  top  had  always  been 
the  part  to  fail,  and  the  data  for  calculating 
the  resistance  to  compreasion  were  not  ao 
complete  as  thoee  for  the  resistance  to  ten- 
sion, a  little  was  added  to  the  top ;  12  tone 
to  the  square  inch  is  as  much  compressieB 
as  wrought  iron  can  be  safely  subjected  to. 
At  10  tons  per  square  inch  moat  iron  begina 
to  be  peroeptibly  altered  in  shape. — 1236. 
The  first  experiments  were  made  before 
February,  1846.  The  last  Mfllwall  experi- 
ment was  made  In  April,  1847. — 1237.  11m 
sides  of  the  tube  were  considered  a  saaas  of 
trellice-work  so  thickly  interwoven  as  to 
become  a  solid  plate ;  at  every  two  feet  two 
pairs  of  angle  irons  were  plaoed  feee  to  feee» 
and  running  from  top  tobettoas  of  fSbub  tabe» 
one  inaide  and  the  other  out,  like  vertloal 
pillars,  to  keep  the  top  and  bott««  iqpart. 
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The  tide  plates  tre  two  feet  breed.  These 
pilUra  tppeer  to  giTe  raffieient  rigiditji  at 
the  aides  of  the  tube  have  nerer  eihibited 
the  leaat  alteration  of  shape.  For  a  dis- 
tance  of  50  feet  from  each  end  vertical 
plates  hsTC  been  added  to  strengthen  the 
sidesi  where  the  strain  was  considered 
greateat*  At  the  ends,  to  pre?ent  any 
crashing  of  the  sides,  strong  csat-iron 
frames  hsTe  been  inserted.  The  side  plates 
in  the  centre  are  half  an  inch  thick,  to* 
wards  the  enda  ten-sizteenths  of  an  inch 
thick;  the  bottom  platea  are  half  an  inch 
thick  in  the  middle,  and  a  quarter  indi  thick 
at  the  ends.— 1238.  On  the  principle  that 
the  strain  on  the  bottom  varies  at  each 
point,  as  the  rectangle  of  the  segments  into 
which  the  tnbe  is  divided  at  that  point. — 
1239.  When  the  sides  of  the  model  tubes 
were  thin  near  the  ends,  they  invariably 
buckle  there.  The  resistance  of  the  top 
cells  to  compression  waa  never  exactly 
ascertained;  wrought  iron  will  not  bear 
above  12  tons  compression  per  square  inch. 
The  first  cells  experimented  on  were  oval ; 
the  square  and  droular  were  then  tried ;  the 
iron  when  thin  puckered,  but  a  certain  thick- 
neas  of  plate  answered  equally  well  to  pre- 
vent the  cells,  either  oval,  circular,  and 
square,  from  buckling,  and  the  iron  crushed. 
The  cells  were  made  square,  not  because  the 
square  form  is  the  best  to  resist  compres- 
sion, but  because  there  were  many  difficul- 
ties in  fitting  a  circular  cell  in  the  top  of 
the  tube,  and  lateral  strength  waa  wanted  to 
resist  the  wind,  and  also  ill  the  parts  could 
be  more  easily  got  at;  the  cells  are  1  foot 
9  inches  square,  and  the  plates  three-fourths 
of  an  inch  thick. — 1240.  As  regards  tension 
rivets  weaken  plates,  but  rivets  increase  the 
strength  of  plates  to  resist  compression.— 
1242.  Plates  riveted  together  generally 
break  at  the  riveting,  though  they  derive 
some  strength  from  the  rivet  acting  like  a 
damp.  The  top  is  a  plan  of  pillars  aod 
cells ;  the  section  is  greater  in  the  centre  of 
the  tube  than  at  the  enda  on  account  of  the 
greater  strain, — 1243.  Found  a  diflerence  in 
the  wrought  iron  from  different  makers. 
Some  irons  stretch  more  than  others,  though 
the  ultimite  strengths  are  about  the  same. 
The  ultimate  strength  of  the  iron  to  resist 
tension  averages  20  tons  per  square  inch. — 
1246.  A  great  deal  depends  on  the  manu- 
facture of  iron ;  some  of  the  iron  is  very 
brittle,  but  ita  ultimate  power  to  resist  ten- 
sile strain  is  aa  great  aa  more  ductile  metal. 
A  12  ton  press  laid  on  the  top  of  the  tnbe 
produced  no  deflection  of  the  iron,  and  a 
12- ton  press  fell  on  the  top  from  a  height  of 
25  feet,  and  prodnoed  no  other  effect  than 
indcnttng  the  place  where  it  fell.  The  loco- 
votive  does  not  run  on  the  bottom  cells,  but 


the  raHa  are  on  sleepers  supported  by  trans- 
verse plates  6  feet  apart ;  the  bottom  is  very 
rigid.  When  the  wedges  were  being  taken 
out  to  let  it  take  its  final  bearing,  the  wedgea 
over  a  large  portion  of  the  centre  had  been 
left  in  by  mistake,  and  it  was  supported  by 
the  bottom  being  bulged  up,  which  was  a 
very  severe  test ;  it  did  not  belly  up  above 
one  inch.<-1247.  The  tube  weighs  1,250 
tons  without  the  end  caatings.— 1248.  When 
the  tube  was  on  its  original  platform,  a 
straight  line  was  set  out  along  the  instra- 
meat  with  a  30-inch  telescope,  snd  holes 
drilled  through.  The  tube  was  constracted 
with  a  camber  of  7  inches,  that  its  deflec- 
tion might  not  be  unsightly.  The  deflection 
is  sensibly  affected  by  changes  of  tempera- 
ture. The  motion  caused  by  a  cloud  passing 
oyer  the  sun,  or  a  shower,  was  quite  viaible 
by  the  means  of  an  index. — 1249.  The 
whole  structure  is  a  rectangular  tnbe,  412 
feet  long,  before  it  was  moved  to  its  posi- 
tion ;  it  was  floated  to  its  position.  When 
raised,  6  feet  at  each  end  were  added ;  the 
bed  for  it  rest  on  was  3  inches  of  creozoted 
deal,  a  bed  plate  3  inches  thick  of  cast  iron, 
then  another  layer  of  creosoted  deal,  to  pre- 
vent corrosion,  a  mass  of  red  and  white 
lead  was  spread  over  the  timber ;  one  end  is 
thus  a  fixture ;  the  other  is  on  a  bed  of  iron, 
which  rests  on  44  rollers  of  cast  iron,  6 
inches  diameter,  to  allow  of  expansion  and 
contraction.^1250.  In  addition  to  this,  to 
prevent  the  sides  being  injured,  the  tube  is 
partly  suspended  by  suspension  rods  riveted 
to  the  tube  at  each  end,  which  pass  through 
girders  bearing  on  metal  balls,  running  in 
grooves;  it  is  calculated  that  one-third  is 
suspended,  and  two-thirds  on  the  rollers. — 
1251.  The  side  of  the  tube  is  quite  closed. 
—1252 .  The  Conway  and  BriUnnia  Bridges 
are  on  similar  principlea;  the  Britannia 
Bridge  has  60  feet  more  span. — 1254.  The 
Britaunia  Bridge  is  named  after  the  Britan- 
nia Rook  in  the  Menai  Straits.— 1256. 
There  is  one  tube  for  each  line  of  railway. 
—1258.  The  calculated  deflection  of  the 
tube  WN8  about  7  inches,  so  the  tube  waa 
cambered  to  that  amount.  It  actually  de- 
flected 72  inches  by  its  own  weight.  When 
teated  with  330  tona  it  deflected  to  lO^ths 
inches  below  the  original  line ;  on  removing 
the  weight  it  returned  to  rather  more  than 
8  inches.  Probably  some  rivets  had  been 
disturbed.  The  effect  of  temperature  waa 
found  to  be  very  great.  The  deflections 
taken  at  night  differed  from  thoae  taken  in 
the  daytime.  The  expansion  of  the  cells 
at  the  top  causes  it  to  rise.— 1259.  It  is 
painted  of  a  light  colour,  to  increase  the 
radiation.— 1263.  The  extremes  of  tempe- 
rature cannot  have  an  injurious  effiBct  as  the 
motion  is  only  2  inches  over  400  feet  span. 
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^1264.  Itt  raking  tlM  t«b6  the  itrokei  «f 
the  hydnmlie  pmsM  bwane  iaodiroBOQff, 
and  the  tabe  Tibmted  like  e  ipriiiging  planliy 
to  that  tbe  preaaea  had  to  te  atopped.— 
1266.  A  traki  of  100  tona  oanaea  three- 
foaftha  of  an  iaeh  doAeetioA,  but  no  vibn- 
tioD.--1267.  Pevaona  in  the  oerriage  do  not 
pereeive  that  it  is  a  tube.— 1268.  There  la  oo 
inereiae  of  delleetioB  ainoe  It  haa  been 
opeaad  lor  Craflie.— 1269.  The  deflection  If 
BeaaoTBd  by  an  inatmBoent  attached  to  the 
aide  of  the  tnbe.  — 1270.  There  ia  tremor 
when  a  train  peaaea,  bnt  no  vibration. — 
1271.  It  interferea  with  the  reading  of  a 
teleaeope. — 1272.  The  tremor  cannot  be 
pereeSred  by  atanding  or  lying  on  the  tabe, 
it  ia  greateat  when  a  oannen  la  fired  from 

the  top. 

/.  JD.  Mmrit  SHrUng,  S9q.'-^\%n.  Haa 
atndied  the  ohemical  propertiea  of  iron.-* 
1274.  Caatiron  in  thia  coontry  conaiata  of 
iron,  earbon,  ailiea,  aome  phoaphatea,  and 
other  admixtnrea  which  may  be  conaldered 
impnritiea.  Caat  iron  from  Sweden  and 
magnetic  ore  la  pnrer ;  it  containa  leas  car- 
bon. The  atrongeat  caat  iron  ocmtaina  3  per 
cent,  of  carben ;  a  miitnre  of  hot  blaat. 
No.  1  and  cold  blaat  No.  8,  wiU  g^ye  that 
proportion,  but  it  wonld  be  better  for  iron 
with  that  proportion  to  be  prodvced  at 
once  from  the  Meat  frvnace. — 1275.  A 
email  portion  of  anenic  inereaaea  the 
flaidity  of  iron. — 1277«  l%e  higher  nvmbera 
of  hot-blaat  irona  apparently  contain  more 
carbon  than  cold  blaat.  Graphite  ia  com- 
monly to  be  aeen  on  the  anrfrce  of  No.  1 
hot  blaat*  not  ao  freqnently  in  cold.  Chemi- 
eal  analyaia  girea  fcry  little  diflTerence  be- 
tween No.  1  hot  blast  and  cold  blaat  as 
regarda  tiw  qnantKy  of  carbon. — 1278.  It 
appears  to  be  comUbed  in  a  different  man- 
ner ;  generally,  Scotch  ia  the  moat,  and  Welch 
the  least  carbonaeeova  iron ;  Staffordahire  ia 
intermediato.— -1279.  Phoiphonu  gives  the 
hot  ahort  quality  to  wrought  iron. — 1280. 
Manganeae  doaea  the  grain  of  iron ;  appa- 
rently improvea  the  quality ;  gif  ea  it  a  more 
steely  character ;  increasea  the  property  of 
being  hardened  by  quenching. — 1284.  It 
does  not  give  the  elasticity  of  ateel.  Steel 
and  caat  iron  are  improTed  by  maoganeae. 
—1285.  Berlin  iron  owes  its  fluidtty  to 
araenic. — 1286.  Dark  iron  is  usually  weak, 
grey  usually  strong,  and  white  brittle ;  black 
iron  when  chilled  becomea  white,  although 
it  muat  be  snppoaed  to  contain  the  asme 
quantity  of  carbon ;  as  a  general  rule,  colour 
indicates  the  treatment  to  which  irtm  haa 
been  anbjected,  and,  in  some  caies  only,  the 
quantity  of  carbon. — 1288.  Would  employ 
<H>lonr  aa  a  teat  of  strength,  but  not  of 
chemical  constitntlan. — 1289.  To  resist  a 
trasirene  strain^  gray  iron  (not  approadi- 


iag  to  moMad)  would  be  beiti  to 
btow,  grey  iron,  approadiiog  to  mottladv 
would  be  beat.— 1291.  The  Eaat  lodima 
iron  haa  many  propertiea  of  aaalleaUa  Iroa; 
ila  inxture  with  other  pig  faron  faapravee  th« 
quality  of  the  ktter :  sbmU  quaafeiliea  wrm 
used  in  the  patcDt  bovkr  tube  BEummfketorf , 
to  improve  the  iron  purehaaed  for  wanking 
wrought  iron. — 129§.  The  beat  miztm  of 
iron  for  atrength  wonld  be,  fiar  a  Imgo  oaafc- 
ing,  a  larger  proportion  of  No.  3  SeoCch, 
Staffordshire,  or  Welch ;  for  aamaU  cnadq^, 
a  larger  proportion  of  Nee.  1  and  2*  aiad  n 
aaaaller  of  No.  3.-*1296.  Nmaben  of  Iron 
are,  however,  very  artntrary ;  minag  irem 
adda  very  nmeh  to  the  atrength.  Lotukna 
fouftdera  improve  their  irona  by  tlie  nae  of 
aorap  iron.— 1297.  Ordnance  and  kydiamfie 
praaaes  are  made  chiefly  of  No.  S :  te  a 
girder,  more  fluid  iron  would  be  leqniwi.— 
1300.  Iron  caat  in  large  maaaea  beeomca  aall 
frtm  cooling  slowly. — 1301.  Has  propaaed 
to  improve  caat  iron  by  an  admiiinin  of 
wrought  iron.-^1302.  nera  ia  a  cheaaieal 
combination  between  tbe  two^ — 1303.  Tka 
quantity  of  carbon  la  diminialied.— 1S04# 
The  grun  ia  much  doaer.  A  saaall  quantity 
of  wrought  hroB  added  to  dark  grey  IroB 
naakea  it  light  grey ;  a  large  quantity  mafcea 
it  aaottied,  a  laiger  atiu  idmoat  white.— 
1306.  Scotch  iron  raquirai  moat  wrought 
iron,  Staffordahireleaa,  and  Welch  hron  leaat. 
The  proportion  for  Scotch  hoi  blaat  ia  lor 
No.  1  from  24  to  40  Iba.  per  cwt.»  No.  2 
fh>m  20  to  301ba.;  for  No.  3  it  Is  not 
recommended,  as  the  iron  is  uncertain  In 
itself.  Staffordahire  will  not  boar  ao  anch 
aa  Sootch;  20  to  30  Iba.  woidd  be  a  high 
proportion  for  Staffordahire  No.  1.— 1308. 
Welch  No.  1  beara  the  aaaae  aa  Stailbrd- 
ahire;  No.  2  requirea  very  much  leaa  -  ■ 
1310.  The  inereaaed  atrengtii  of  the  iron  ia 
an  advantage  mechanleally.-— 131 1 .  Fraaa 
an  average  of  experimenta  the  waato  in  caat- 
iog  was  7  Iba.  per  ton  in  Ihvour  of  comaaon 
cast  iron.  ^1315.  The  iron  planoa  like 
wrought  iron  and  the  caatinga  are  more  diii* 
cult  to  trim  than  thoae  of  common  iron.— 
1816.  The  flrat  object  in  propoaing  the  iron 
waa  to  raise  the  inferior  irona  to  a  level  with 
the  beat,  but  haa  obtained  a  mh  tore  afronger 
than  tbe  strongeat.— 1317.  The  improve- 
ment on  strong  irona  ia  not  proportioaaMy 
ao  much  as  on  weak  onea.-*'1318.  It  aeeaaa 
to  bring  irons  to  an  average.— 1322.  By 
adding  wrought  hron  acrap  to  pig  iron,  and 
puddltog  it,  the  resulting  wrought  iron  la 
much  improved.— 1324.  Caat  iron  eaaily 
acquirea  magnetic  power,  and  acquirea  ex- 
treme polarity  without  the  power  of  attract- 
ing amall  bodiea  to  the  degne  that  ateel 
doea.  Considers  it  aa  adnmtage  tiiat  a 
beam  of  toughened  caat  i^on  need  not  be  ao 
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heavy  ai  that  of  oomin<m  Iron. — 1327.  Has 
obtenred  iiutanoet  of  alteration  in  the  strne- 
tiire  of  iron  from  repeated  hammering,  and 
■hafta  exposed  to  Tibration  alio  or  jBtalUce* 
—1328.  CoDslderi  that,  possibly,  gaWanic 
action  oaniea  the  change. — 1330.  Cold  ham- 
mering gnn  barrels  too  much  makes  them 
brittle. — 1336.  The  mixture  of  wronght  iron 
with  cast  is  made  originally  in  the  pii?.— 
1338.  The  specific  gravity  Is  from  7*2  to 
7 '3;  the  specific  gravity  of  common  Iron 
6*9  to  7*3.-1342.  The  centre  of  a  easting 
•hould  be  taken  for  the  specific  grttvity.— 
1343.  Thinks  it  would  be  useful  to  inijuire 
into  the  generic  differences  of  irons. 

Ckmiet  May,  JB»q,,  iron-founder.— 1344. 
The  difference  in  the  strength  of  iron  appean 
to  consist  mainly  in  the  proportion  of  car* 
bon.*-1345.  A  large  dose  of  carbon  makes 
a  Tory  tender  iron ;  the  strength  appears  to 
be  greatest  when  the  carbon  is  in  the  smallest 
proportion  that  produces  fluidity.— -1346. 
The  greatest  mixture  of  ironi  is  preferred. 
—1349.  One-third  anthracite  combined  with 
Seoteh  is  a  good  mixture  for  toughness  and 
strength.— 1351.  For  small  castings  a  more 
fluid  iron  is  wanted  than  for  large  ones. — 
1352.  On  aceount  of  competition,  the  cheap- 
est iron  is  often  preferred  to  the  strongest. 
— 1353.  With  the  bulk  of  Scotch  iron  com- 
bines Welch  and  scrap  iron ;  the  mixture  Is 
very  mnch  reducible  to  the  quantity  of  car- 
bon.— 1354.  An  iron  very  hard  for  small 
eastings  would  be  soft  from  the  slow  cooling 
if  run  into  a  large  mass.  Cast  iron  does  not 
depend  solely  upon  its  constituent  parts,  but 
upon  the  bofic  into  which  it  has  to  be  run ; 
these  varying  dreumstances  eonstitute  the 
art  of  the  iron -founder  In  producing  the 
greatest  strength  without  any  very  ddlnite 
knowledge  eit&r  chemical  or  mechanical.— 

1355.  By  annealing,  great  toughness  can  be 
produced  Tprodueed  a  ihaving  taken  fnm 
ike  edge  <^  an  annealed  eaet  iron  wAee/].— 

1356.  Hot  blast  iron  ought  to  be  as  good  as 
cold;  but,  in  some  cases,  advantage  has 
been  taken  of  It  to  work  up  an  inferior  ma- 
terial. Sinee  the  introduction  of  the  hot 
blast,  the  quantity  of  carbon  combined  with 
iron  is  greater.— 1357.  Has  not  the  same 
confidence  for  strength  In  hot  blast  as  in 
cold  blast  iron.— 1358.  Hal  met  vrtth  hot 
blast  iron  u  strong  as  the  strongest  iron. 
The  pnblio  irould  bare  no  security  in  cold 
blast  venue  hot  blast  iron.— -1359.  The  fact 
of  specifying  for  a  particular  quality  of  Iron 
is  almost  nugatory ;  the  principle  of  testing 
the  work  when  done  should  be  adopted.- 
1360.  Knows  no  oertain  mode  of  temng  dif- 
ferent kinds  of  iron ;  the  manner  in  which 
cast  iron  is  modified  by  the  quantity  of  car- 
bon it  contains  is  shown  by  chilling.  The 
main  feature  as  regards  iron  it  a  question  of 


the  proportion  of  carbon.— 1361.  Considers 
Mr.  Merries  Stirling's  mixture  very  advan- 
tageous, particularly  for  irons  too  rich  in 
carbon. — 1362.  Would  make  the  breaking 
weight  of  a  girder  three  times  the  greateat 
load. — 136i.  Considers  that  railway  girders 
are  exposed  to  severe  strains  from  the  new 
foundations,  the  violent  impact  they  are 
subjected  to,  and  the  load  being  laid  on  and 
removed  suddenly.— 1365.  Would  prove  « 
girder  to  once  and  a  half  or  twice  the  greateat 
load ;  beyond  that  there  is  a  chance  of  da- 
mage.— 1367.  Considers  that  the  side  strain, 
from  supporting  the  load  on  the  bottoni 
flange,  would  prevent  the  girder  bearing  as 
much  as  if  applied  on  £e  top.- 1368. 
Thinks  tests  should  be  applied  as  the  weights 
are  appliedf  in  practice;  but  ghrders  are 
bought  at  the  lowest  possible  price  per  tosv 
and  ten  times  the  profit  would  not  pay  Ibr 
experiments. — 1373.  Thinks  the  onlv  Undts 
to  the  length  of  simple  cast  iron  girders  are 
practical  ones,  of  handling  large  masses,  and 
pouring  the  metal  equally  to  form  good 
castmgs.— 13744  If  a  large  nvmber  of  laign 
girders  were  wanted,  it  m^ht  be  wortii  whUe 
to  erect  a  new  foundry  for  the  porpoee,-^ 
1377.  Is  fkvourable  to  wrought  iron  girders* 
— 1378.  Considers  that  wrought  and  cast 
iron  may  be  combiQed,  so  as  to  produce  an 
advantageous  effeot.  When  weight  oomee 
on  the  oast  iron,  the  wrought  iron  diould 
take  its  share  of  the  load.— 1379.  Conaiders 
that,  if  well  made,  the  joints  and  riyets  of 
railway  bridges  would  not  be  liqured  by  tiio 
vibration  and  impact  to  whidi  tliey  are 
exposed.— 1381.  Cites  the  instaooe  of  the 
beam  of  a  steam  engine  vibrating  oontiunally 
without  suffering  any  injury,  aa  an  instanee 
of  iron  not  being  affected  by  continual  vibra« 
tion ;  and  mentions,  in  favour  of  its  being 
so  affected,  the  fict  of  a  gun,  employed  to 
break  pig  iron  across,  dropping  in  two  after 
a  series  of  years. — 1382.  Considers  the  only 
security  for  good  work  is,  to  hold  the  makers 
responsible  for  it.  Has  found  great  vaiia* 
tions  in  bars  of  similar  metal.  Thinks  that 
the  breaking  weight  of  a  snudl  bar  ia  no 
index  to  the  breaking  weight  of  a  large 
caatlng. 

Joeepk  CMiU  Beq.,  dvil  engineer.— 1384. 
Is  at  present  constructing  Uie  Great  Northern 
Railway. — 1386.  Prefers  a  mixture  of  Sootoh 
and  Welch  or  Staffordshire  and  Scotch  irona 
for  large  castings.— 1388.  Ae  mixturea  are 
stronger  than  single  irone.- 1391.  Believee 
cold  blast  iron  to  be  stiQonger  than  hot  blast 
iron.  — 1393.  Would  mi3ce  the  breaking 
weight  of  a  girder  six  times  the  greatest 
load.  — 1394.  Proves  a  girder  with  three 
times  the  greatest  load  likely  to  come  upon 
it,  or  half  the  breaking  weight.  — 1396. 
Proves  girders  either  with  the  hydntuUo 
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prei I  or  dead  weight ;  strikes  them  while  the 
weight  ii  on  with  a  large  wooden  mallet. — 
1400.  Does  not  consider  a  girder  would  hear 
80  much  weight  if  applied  on  one  of  the 
flanges  as  if  applied  at  the  top;  prefers 
loading  the  girder  at  the  top  if  possible. — 
1405.  Considers  the  proportions  he  adopts 
as  sufficient  to  compensate  for  the  torsion. 
^^1407.  Has  often  tested  girders  with  the 
load  on  the  bottom  flange. — 1410.  Has  two 
girders  for  each  line  of  way,  and  supports 
the  rails  on  wooden  bearers. — 1412.  Con- 
siders any  elastic  substance  between  the  rails 
and  cast  iron  girders  of  advantage  in  pre- 
venting shocks.-— 1413.  Does  not  consider  ft 
likely   that    girders    would    increase    the 
deflection  after  a  length  of  time. — 1414. 
Would  not  like  a  girder  of  40  feet  span  to 
deflect  more] than  one-'ourth  of  an  inch; 
those  he  is  putting  np  will  not  deflect  half 
that  amonnt. — 1415.   Observes  the  deflec- 
tioDS  of  girders  when  testing  them. — 1417* 
Adopts  Mr.  Hodgkinson^s  form  of  girder, 
but  makes  the  top  flange  rather  larger,  to 
give  lateral  Btiffness.~1419.    Would  not 
like  to  go  beyond  50  feet  for  the  length  of 
simple  east  iron  girders. — 1423.   Beyond 
that  span  would    adopt  timber,   wrought 
iron,  or  the  bowspring  bridge. — 1424    Has 
crossed  spans  of  100  feet  by  timber  bridges 
and  by  wrought  iron  tubes. — 1426,  1427. 
Considers  a  bowstring  girder  with  a  cast 
iron  bow  and  wronght  iron  tie  a  very  good 
combination  of  wrought  and  cast  iron.-— 
1429.  Would  prefer  wrought  iron  or  timber. 
—1431.  Would  use  an  arch  of  cast  iron  if 
not  limited  with  respect  to  expense  or  levels. 
•—1433.  Does  not  consider  the  impact  and 
vibration  to  which  railway  bridges  are  sub- 
jected snflieient  to  injure  the  joints  and 
rivets.  — 1440.    In  wrought    iron  hollow 
girders  takes  the  depth  at  -j^th  of  the  span. 
1441.  Subjects  them  to  the  same  proof  that 
be  does  cast  iron. — 1442.  Does  not  observe 
that  they  acquire  any  permanent  set. — 1444. 
Has  put  some  up  at  Doncaiter  at  70  feet 
span. — 1445.  Has  found  no  difference  be- 
tween the  effect  produced  by  a  weight  at  rest 
on  a  girder  and  that  due  to  the  weight 
moving  at  a  velocity  over  it. — 1451.  Con- 
siders the  greatest  weights  running  on  rail- 
ways to  be  the  engines,  they  weigh  25  and 
30  tons.     Something  more  than  half  the 
weight  of   the  engine  is    on  the  driving 
wheels. — 1458.  Has  prefened  for  a  viaduct 
near  Welwyn,  on  the  Great  Northern  Rail- 
way, brick  arches  to  iron  girders. — 1461. 
Approves  of  the  wrought  iron  girders  used 
in  the  large  spans  on  the  Blackwall  Railway. 
— 1465.  If  kept  painted  they  will  last  for  a 
long  time ;  in  some  cases,  to  prevent  tor- 
sion, a  cross  piece  of  cast  iron  between  the 
tops  of  two  girders  is  advantageous. 


IN  1*HE  QUEEN'S  BENCH, 
June  21,  1850. 

Btfore  Lord  Campbell  mid  a  Special  Jury, 

BBTTS  VertUt  WALKK&  AMD  ANOTBSm. 

This  was  an  action  brought  to  reoover 
damages  for  an  infringement  of  a  patent 
granted  to  the  Plabitiff  and  Alexander  South- 
wood  Stocker,  on  the  30th  December,  1844, 
for  an  invention  entitled  "  Improvements  i& 
bottles,  jars,  pots,  and  other  similar  veasela, 
and  in  the  mode  of  manufacturing,  stopper- 
ing, and  covering  the  same."* 

Stooker,  one  of  the  patentees,  had  aasigned 
all  his  interest  to  the  other  patentee,  the 
Plaintiff,  who  is  a  partner  in  the  firm  of 
Betts  and  Company,  the  patent  brandy* 
makers. 

The  Defendants  are  members  of  the  Aire 
and  Calder  Bottle  Company,  and  by  their 
pleas  they  denied  the  infringement,  and 
alleged  the  patent  to  be  void  by  reason  of  a 
want  of  novelty  in  the  invention. 

It  appeared  that  the  speeification  of  the 
patent  began  by  stating  that  the  invention 
related  to  improvements  in  botUea,  jars, 
pots,  and  similar  vessels,  and  oonaisted  in 
particular  oonstruotions  of  the  necks  and 
other  parts  of  such  vessels,  and  the  applica- 
tion of  suitable  stoppering  and  covering 
thereto. 

The  specifleation  then  proceeded,  with  tlie 
aid  of  drawings,  to  describe  several  eonatmc- 
tions  of  bottle  necks,  and  of  caps  for  cover- 
ing the  necks  when  corked.  It  also  described 
what  is  termed  a  modification  of  the  inven- 
tion, in  which  a  flat  disc  was  introduced 
within  the  mouth  of  the  bottle,  instead  of  a 
cork,  so  as  to  act  as  a  support  for  a  metallic 
capsule  to  be  placed  over  Uie  end  of  the  bot- 
tle ;  and  to  support  this  disc,  e»  mtemal 
bearmg  ehoulder  was  to  be  made  within  the 
mouth  of  the  bottle. 

The  specification  also  described  a  method 
of  covering  and  stopping  *'  vessels  of  forms 
having  mouths  or  openings  of  wide  dimen- 
sions," which  was  different  from  any  of  the 
modes  before  described.  It  was  also  stated 
the  patentees  formed  "  any  of  the  construc- 
tions therein  described,  in  any  of  the  earth- 
enwares, and  also  of  wood."  The  machinery 
for  making  the  various  oonstruotions  of  bot- 
tle necks  and  openings  before  mentioned 
was  then  desoribed ;  but  it  was  described  as 
machinery  for  making  the  necks  and  open- 
ings, or  mouths  of  bottles,  and  other  resselt. 
The  specification  concluded  with  the  fol- 
lowing claims : — **  We  claim,  as  of  our  in- 


*  See  a  report  of  an  argument  in  a  «ctre  facia*  u 
repeal  thlf  patent,  ante,  p.  456,  No.  HOC. 
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▼entioD,  the  application  of  flexible  metallic 
coTeringi,  in  cooabination  with  discs  or 
stoppers,  for  the  corering  and  stoppering  of 
bottles,  ^'orSf  poii,  and  other  similar  vetteU 
conitrueted  as  above  described. 

**  We  also  claim  the  manafaetare,  herein 
deicribed,  of  the  tops  or  necks  of  bottles, 
Jar»,  pot»t  and  other  similar  «ei«eli,  of  the 
suitable  forms  and  constrnotions  for  the 
apptication  of  such  flexible  metallie  oover* 
ing,  and  that  as  we  haye  hereinbefore  sped- 
fied,  described,  and  set  them  forth  In  thtl 
our  specifieatioB  and  drawings.*' 

It  was  alleged  by  the  Plaintiff's  Counsel 
that  the  Defendants  had  become  possessed 
of  a  subsequent  patent  granted  to  A.  S. 
Stoclcer,  for  improvements  in  stoppering 
bottles,  and  that  bottles  made  under  that 
patent  by  the  Defendants  had  Internal  bear- 
ing shoulders,  the  making  of  which  was  an 
infringement  of  the  plaintiff's  patent. 

The  Plaintiff  called  witnesses  to  prove  the 
novelty  of  the  Invention,  but  they  admitted, 
upon  cross-examination  by  the  Defendants' 
Connie],  that  before  Uie  date  of  the  patent, 
glass  mustard-pots,  and  other  vessels,  had 
been  made  with  internal  bearing  shoulders. 
It  was  also  admitted  that  earthenware  jars 
and  pots  had  been  made  in  a  similar 
manner. 

It  was  then  objeoted,  for  the  Defendants, 
that  as  the  internal  bearing  shoulder  alleged 
by  the  Plaintiff  to  be  a  part  of  his  inven- 
tion was  not  new,  the  patent  was  void,  and 
that  if  the  patent  only  extended  to  that 
shoulder  when  combineid  with  other  things^ 
as  described  in  the  speoiflcation,  the  De- 
fendants had  committed  no  infringement. 

For  the  Plaintiff  it  was  contended,  that 
the  specification  claimed  the  bearing  shoul- 
der as  applicable  to  bottles  only,  and  not  to 
any  other  vessel,  and  that  in  the  absence  of 
evidence  that  bottles  had  been  made  with 
such  shoulders,  there  was  nothing  to  impeach 
the  novelty  of  the  invention. 

The  Lord  Chief-Justice  (Campbell),  how- 
ever, after  hearing  the  arguments  of  the 
Counsel,  dedded  that,  although  in  some 
parts  of  the  ipedfication  the  word  '*  bottles" 
only  was  mentioned,  yet  other  parts  of  the 
specification  showed  that  the  claim  must  be 
construed  as  extending  aUo  to  jars,  pots, 
and  other  vessels,  which  it  was  clearly 
shown  had  been  made  with  internal  bearing 
shoulders  before  the  date  of  the  patent. 

The  Plaintiff  was  thereupon  nonsuited. 
Counsel  for  the  Plaintiff,  Sir  F.  Tbesiger, 
Mr.  Webster,  and  Mr.  Manisty. — For  the 
Defendants,  the  Attorney  -  General,  Mr. 
Hindmaroh,  and  Mr.  Bramwell. 


SPBCIFICATrONS  OF  BN0LX8H  PATBNT8  BN- 
ROLLBD     DURING     THB     WBBK     BNDIMO 

JUKB  27th,  1850. 

Frbdbrick  Gbobqb  Spray  and  Gborob 
Nbvbtt,  Hampstead-road,  Middlesex,  en- 
gineers. An  improved  ateam  engine,  parte 
qf  the  arrangemente  of  which  mag  be 
applied  to  apparatus  for  regulating,  mea- 
suring, and  registering  the  flow  of  lipdde 
and  gases.  Patent  dated  Deeember  21, 
1849. 

OfoiM.— An  improved  rotary  engine,  in 
so  far  as  regards  a  peculiar  construotion  of 
the  piston,  a  lubricator,  a  self-acting  feed- 
apparatui,  an  alarm  whistle,  a  water  and 
steam  indicator,  and  salinometer,  and  the 
application  generally  of  the  laid  feed-appa- 
ratus, alarm  whistle,  and  water  and  steam 
indicator  to  regulating,  measuring,  and 
registry  of  the  flow  of  liquids  and  gases. 

Warrbn  Db  La  Rub,  BunhiU-raw, 
manufacturer.  Fbr  inytrovemente  in  the 
manufacture  of  eweelopes.  Patent  dated 
December  19,  1849. 

The  patentee  describes  and  claims, 

1.  The  applying  at  gum  or  cement  to  the 
flaps  of  envelopes  folded  by  machinery  in 
such  manner  that  a  part  of  the  folding  pro- 
cess shall  be  effected  before,  and  the  reit 
after  the  application  of  the  gum. 

2.  Applying  the  gum  In  the  manner  of 
surface  printing,  in  contradistinction  to  the 
application  of  it  direct  from  the  fountain  or 
reservoir  of  gum  or  cement. 

3.  Causing  the  envelopes  to  pass  to  and 
under  rollers. 

4.  Combining  and  arranging  machinery 
in  such  manner  that  the  envelopea  are  made 
to  pass  between  flat  surfaces. 

5.  Certain  arrangements  and  combination 
of  machinery  for  applying  gum  to  the  seal- 
flaps  of  envelopes  after  they  are  folded. 

6.  A  means  of  drying  envelope  paper, 
and  accumulatiog  it  in  such  manner  that  the 
pieces  may  overlap  one  another  without  the 
gummed  flaps  touching. 

7.  A  means  of  conveying  the  envelope  to 
and  from  the  gumming  and  drying  processes. 

William  Ackroyd,  Birkenshaw  Mills, 
Leeds,  Yorlc.  For  improvements  in  dreee" 
ing  and  cleaning  worsted,  and  woreied 
mixed  with  cotton  and  other  fabrics,  after 
they  have  been  woven.  (A  oommunioation.) 
Patent  dated  December  19,  1851. 

Mr.  Ackroyd  remarks  tiiat  ftibrici  corn- 
poied  of  worsted,  or  of  cotton  and  worsted 
mixed,  have, .  when  they  come  from  the 
loom,  knots  or  irregularities  upon  their 
surfaces  which  are  required  to  be  removed 
by  hand,  and  that  the  object  of  his  inven- 
tion is  to  effect  the  removal  of  these  irregu- 
larities by  machinery.  For  this  purpose  he 
employs  a  franie,  in  the  upper  part  of  wfakk 
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are  inpported  two  roUerti  eoated  on  their 
peripberiea  with  groond  glati»  gliM  paper, 
or  other  suitable  grit.  The  frame  carrief  at 
etch  end,  beneath  the  lerel  of  the  lower 
part  of  the  oircnmferencee  of  the  cleaning 
roUen,  two  anpportfaig  roUerif  and  beneath 
n»e  of  theae  a  pair  of  gi^pping  roUen-* 
the  lower  ana  of  wUeb  u  n^ppoitad  in  the 
end  of  a  weighted  le?er,  whereby  it  ia  kept 
in  oont»ct  with  the  npp«r  one.  "Hie  delivery 
roller  on  which  the  cloth  to  be  dreaied  is 
wonnd  ii  rapported  near  to  the  gripping 
roller! .  The  doth  ia  paiaed  between  the 
two  laat,  which  ha«  the  effect  of  retarding  iti 
progreM— then  over  the  iiqpporting  roUer  at 
that  end  of  the  frame— under  the  lirit  clean- 
ing roller — over  an  adjoftable  roller, whereby 
the  amount  of  anrfaoe  of  the  doth,  in  contact 
with  the  deaning  rollerty  is  regnlated— 
under  the  aeeond  deaning  roUer— over  the 
mpporting— and  henee  to  the  taking-up 
beam*  *&»  rollers  are  driven  by  a  steam- 
engine. 

Ciioim.— Combining  parts  into  a  machine 
fiifr  dressing  and  dauiing  woven  librics  of 
worsted,  or  worsted  and  ootton  mixed, 
whereby  the  irregdaritiea  of  surlhee  ars 
ssnoved. 

F&nDiuoK  Haxa  Thomsoit,  Bemer's- 
street,  Oxford-street,  Middlesex,  and  Es- 
WAno  Vaunish,  Kensington,  Middlesex. 
Jbr  twyrwsfnlt  im  th»  mmtifiietmre  qf 
mt$tmuUt  iMiflerd-pefe,  and  otktr  tmUk 
9f  glam.  Patent  dated  December  19, 1849. 

This  invention  consists  in  blowing  vessels 
of  glass  with  double  sides,  that  is,  when  they 
am  intended  to  oontain  anything,  and  hol- 
low elsewhere,  and  ooating  them  with  silver 
inside,  in  order  that  the  silvering  maybe 
visible  both  internally  and  eitemaUy.  The 
sDvering  ia  effected  by  introducing  Into  the 
hollows  a  composition  consisting  of  a  sdu- 
tien  of  grape  sugar,  mixed  with  a  sufficient 
qusntity  of  the  following  ingredients  :<— 

1  OS.  ammonia, 

2  OS.  nitrate  of  silver, 

3  OS.  water, 

3  OS.  spirit  of  wine. 

The  glass  is  kept  at  a  temperature  of  130'' 
Mu  until  the  mixture  is  dried  and  the  siher 
deposited,  alter  which  it  is  coated  with  any 
suitable  vamish  to  protect  it  from  damp. 

No  daima  are  made  in  this  specification. 

William  HnMur  Fox  Talbot,  Haycock 
Abbey,  Baq.,  and  Tbomab  Auoustikb 
MALown,  Regent-street,  photographer.  Ar 
<nyreefw«i<t  mpkoiogr^hy.  Patent  dated 
Becember  19, 1849. 

Mr.  Talbot  cbima,  under  this  patent — 

1.  The  use  of  unglazed  slaba  of  porcelain 
to  receive  photographic  images.  Theae  slabs 
are  to  be  composed  of  the  best  materids— 
Ihin,  and  semi-transparent;  and  when  re 


quidte,  they  may  be  strengthened  by  being 
cemented  to  a  dab  of  glass.  The  poredain 
is  coated  with  a  thin  lilm  of  white  c^,  then 
dried,  and  dipped  in  a  sdutim  of  nitrate  of 
silver  (25  grdns  to  1  os.  of  wator),  dtied 
again,  and  dipped  in  a  eolnt&sn  of  isidide  of 
potasdum  (2ft  grdns  to  1  on.  of  wnter). 
When  the  pistes  are  required  for  use,  they 
am  treated  with  a  <•  gallo-nitnfte  solution," 
and  placed  in  the  camera ;  after  which  the 
image  Is  fixed  by  washing  the  slab  witk 
water,  Imimide  of  potasdum,  or  hypoeul- 
phate  of  soda,  and  lastly  with  water. 

2«  Converting  negative  photograidiie  Ima- 
ges into  positive  ones  by  the  following 
means  i^-A  slab  of  glass,  coated  widi  n  tlun 
film  of  white  of  egg  or  dbumen,  la  dipped 
in  a  solution  of  nitrate  of  silver  (15  grains 
to  1  Of .  of  water).  It  ia  then  exdted  by 
bdng  bnuhed  over  with  a  saturated  solntlott 
of  gallle  add,  end  placed  in  the  cni 
after  which  the  image  Is  treatsd  with  n 
tion  of  nitrate  of  sQver  (30  grdns  to  lon^of 
water),  and  washsd  with  water,  bromide  of 
pelasdum»  and  water. 

3.  The  employment  of  vandahed  paper, 
fautead  of  glass,  to  rsedve  photofiuphie 
hnsges.  The  peper  is  ooatod  with  n  thin 
film  of  white  of  egg  or  dbumen,  and  subse- 
quently treated  In  the  same  manner  ne  has 
besn  befsm  dttraeted  with  respect  to  oidSnary 
piqper  or  porcsldn. 

4.  Obtdning  a  better  fixation  than  1ms 
yet  been  practicable,  by  dippfaig  tho  pmr 
InaboUiaf  adutlonofcanstiepotaBh.  lbs 
odour  of  the  Isaege  Is  chained  Into  n  saipls 
tint  by  exposing  It  to  the  vapour  of  Mdphn- 
retted  hydrogen. 

6.  Covering  sfesd  pbtes  for  engraving 
puipoees  with  a  thin  coating  of  album  an, 
and  treatfaig  them  by  theprocssa  before  de- 
scribed for  fixing  the  iaaage. 

JoanpK  WHiTWonm,  of  Manobeetar, 
engineer.  For  tmimm  fayrsoawsnfi  in 
maeMmery  or  ofptraimfor  nUHnf  muimbt 
and  elm  ieipiissfmsnfi  in  meciWnery  er 
tfparatuB  oppUcMbh  t»  ^friemUmrmi  mad 
eenofoyyiwrjiesis.  FMent  dated  Dooember 
19, 1849. 

The  patentee  deecribee  and  daima, 

1.  The  employment  of  two  cutting  tools 
at  the  same  tioae,  and  upon  the  same  article, 
while  bdng  turned.  The  tods  am  fixed  in 
two  slide  reate,  one  In  front,  tiie  other  at 
the  back  of  the  sheara. 

2.  The  uaeof  an  additiond bottom  elide- 
rest  for  lathes. 

3.  An  arrangement  for  makiqg  the  tool  of  I 
a  planing  or  slotting  machine  tcavd  quicker  J 
in  one  direction  than  in  the  other,  the  out ' 
bdng  effected  during  the  dower  move- 
ment. 

4.  The  employment  of  a  dreular  disc  or 
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•eytii«  (for  oattiiig  grui  or  reiq^g  oora) 
placed  apon  the  side  of  a  four-wheeled  ma- 
ehlnoy  motion  beiog  glYen  to  the  disc  by  wheel 
gearing  attaehod  to  one  of  the  wheeli  of  the 


5.  ▲  limUar  arnuifement  of  borisontal 
diioi  covered  with  bnahea  upon  their  lower 
•ides  for  the  purpose  of  sweeping  the  ehaa* 
nels  of  streets  and  ways* 

8p€ei/ie&ii9m  Dm,  imi  no#  BmroiUd, 

jAina  Smith  Dbanston,  Perth.*  Fhr 
eerUdn  improvementi  in  irmUm§  iJUJUmn 
of9hup  wkm  on  lAe  mmmk.  Patent  dafeei 
December  19, 1649. 

AMBUCAV  GOLD  WA8HBR. 

(From  yi«  FrmikUm  JowmaL) 

ball's  patbnt. 

CKoim.— ''  I  daim,  in  combination  with 
the  mercory  bath,  a  snrrovndlng  channel  or 
groove,  made  to  commnnicate  therewith  by 
a  passage,  and  applied  so  as  to  interoept  the 
mercory  which  may  be  thrown  ont  from  the 
bath,  whereby  the  mercury  thrown  ont  is 
again  returned  to  the  central  dstem  without 
ittterrention  on  the  part  of  the  operator* 

"  And,  in  combination  with  the  elements 
above  didmed,  I  claim  one  or  more  concen- 
tric merenrial  ring,  arranged  between  it 
and  the  cistern  or  bath,  the  sanM  not  being 
made  to  commnnicate  with  the  main  vessel 
or  bath  by  any  passage ;  the  same  being  for 
the  purpose  of  intercepting  the  small  escaped 
particles  of  merenry,  and  retaining  Umu 
nntil  so  washed  by  tiie  water  that  they  will 
coalesce  with  the  mercury  contained  in  said 
ring  or  rings. 

*'  And  I  claim  the  central  tube,  as  well 
as  its  perforated  water  diffusor  or  tunnel,  in 
combination  with  the  main  hollow  ahaft,  Its 
bell-mouth  Tessd  or  top,  and  perforated 
partition  or  separator ;  the  whole  being  made 
to  diffuse  and  apply  the  water  to  the  aurife- 
rous earth  and  mercury  bath,  and  prevent 
packing  of  it  within  the  tube,  essentially  as 
speclfidl." 

WBBKLT  LIST  OF  HBW  BMOLISH  PATBMTS. 

Robert  Andrew  Macfle,  of  LIveipool,  sugar  re- 
floer,  tor  hnprovementsin  manufactiiring,  r^ing, 
and  preparing  Bugir,  also  improTements  in  manu- 
ftetmlng  and  treating  aninuu  ehaicoat  June  24 ; 
ajbc  months. 

Henry  Stephens,  of  Stamford-street,  BlaekMars- 
road,  writing  fluid  mannfaeturer,  and  Edwyn  Wjl- 
der,  of  Paddtngton,  Middlesex,  mechanist,  fbr  cer- 
tain improvements  tn  ever-pointed  pencQs,  pens, 
and  penholders.    June  24;  six  months. 

*  The  death  of  this  gentleman  since  the  date  of 
his  patent>-which  is  the  unfortunate  caase  of  Its 
not  bdng  speeifled<— has  csnsed  a  blank  among  the 
practical  philosophers  of  his  country,  which  will 
not  be  soon  or  easily  supplied.  He  stood  among 
the  foremost  in  an  age  of  useAil  men  ter  social 
benevolenot  ao4  enlighteaed  vtewa. 


wniiam  LaiiA,  of  Liverpodf  merehaat,  Cw  fm 
provements  in  life -boats,  and  in  ^psntus  Ibc 
ottMring  and  purifying  water.  (Being  partly  a  epm> 
mottieatlon.)   June  24;  six  months. 

Joshua  Vlekennaa  Bions.  of  Loekwood,  near 
Hudderalleld,  York,  meshanlc,  ibr  imntovemiaits 
In  pleoiBg  wool  oaidinfs,  aai  In  a  maddae  aallad  a 
ptsBingma«hifl«.    Jane  24|  six  months. 

Bdward  Mitehdl,  dOrmt  Suttoa-stresL  Clerken- 
well,  gentleman,  for  improvemants  in  nstenings 
for  aitJoles  nsad  for  wiltiBg,  and  drawing,  and  other 
Mupoaea,  and  hnpaovenuots  in  artletes  to  be  uaod 
Mr  writing  and  dcawlng.    Jane  24;  six  months. 

John  Percy,  of  Blnuntham,  dootor  of  modlcino, 
and  Henry  wimK^n,  of  the  same  placo,  mannfao- 
tUBK,  isr  a  new  motalUe  alloy,  or  now  metalltc 
aUofs.   Jane  24;  sixmontba. 

Tbomu  Fnmames,  of  Old  Kant-road,  genttaBua, 


fernlslng,  loweriag,  and  moving  weightB,  er  other 

heavy  bodies.    JuaeflS;  six  months. 
James  Forster,  of  Liverpool,  merchant,  fbr  im- 
nwmants  in  fllterhig  water  and  other  ttqnids. 

rune  27;  aixasonths. 
Joseph  Foot,  off  Spit«l-t4oaio,  MlddWoov,  for 

improveaonts  tm  bolteit.    June  27 ;  six  months. 
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MAT  TO  22n1>  OF  JUNB,  1850. 

Oeotge  Jaekaon,  of  BoUbat,  Inland,  flax  dresser, 
for  improvements  in  hackling  machinery.  May 
24;  six  months. 

Ffederksk  Aoaenborg,  of  Albemarlo-street,  Mid- 
dlesex, Esq. ;  and  Conrad  Montgomery,  of  the 
Army  and  Navy  Club,  St  James'-sqaare,  Middle- 
sex,  Esq.,  for  improvements  in  sawing,  onttfng, 
boring,  and  shaping  wood.    May  24 ;  six  months. 

aooKge  Uayward  Feed,  of  St.  Martin's-le^iand, 
Middlesex,  for  improvements  in  obtaining  power. 
May  27 ;  six  months. 

Jooeph  Barrans,  of  St.  Paul's,  Deptford,  Kent, 
engineer,  for  iupaovenenta  in  axles  and  axloboxes 
of  looomotive  engiaes  and  other  railway  carriages. 
May  27 ;  six  months. 

Samuel  Fisher,  of  Birmingham,  Warwick,  engi- 
neer, for  iosprovemonta  in  laflway  cairtege  wheels, 
axles,  bnflert  and  draw  brings  and  hinges  for  rail- 
way carriage  and  other  doors.  May  28 ;  four 
mmiths. 

Thomas  Chandler,  of  Stoetoa,  Wilts,  lor  iaprove- 
aents  in  machinery  for  applying  liquid  manure. 
Mair  28 ;  six  months. 

Thomas  Dickson  Rotch,  of  Dnimlamford  House, 
Ayr,  Eaq.,  for  improvements  in  sepaiatSng  various 
matters,  usually  found  combined  in  certain  sac- 
charine, saline,  ligneous  substances.  (Being  a 
communication.)    May  28 ;  four  months. 

Henry  Columbus  Hurry,  of  Manchester,  Lancas- 
ter, civU  engineer,  for  certain  Improvements  in  the 
method  of  labri«iting  machinery.  May  29;  six 
months. 

John  Dalton,  of  HoUingworth,  Chester,  calioo- 

Erlntor,  tct  oertain  improvemoats  in,  and  applin- 
le  to  machinery  or  apparatus  for  bleaching,  dyeing, 
printing,  and  finishing  textile  and  other  fobrics, 
and  in  the  engraving  of  copper  rollers,  and  other 
metallic  bodies.    June  5 ;  four  months. 

Frederick  Albert  Gatty,  of  Accrington,  Lancaster, 
manufocturlng  chemist,  for  a  certain  process,  or 
certain  processes  for  obtaining  carbonate  of  soda 
and  carbonate  of  potaeh.    June  6 ;  six  months. 

Jales  Le  Bastier,  of  Paris,  but  now  of  South-street 
Finsbury,  Middlesex,  gentleman,  for  certain  im- 

Srovements  in  machinery  or  apparatus  for  printing, 
nne  6 ;  four  months. 

William  Robertson,  of  Gateside  Mill,  Neilston, 
Renfrew,  Scotland,  machine  maker,  for  improve- 
ments in  certain  machinery  used  for  spinning  and 
doublingcotton,  and  other  flbroos  sobetaacos.  Jane 
7 ;  six  months. 


